This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


%  4" 


>^. 


HIOENER  LIBRARY 


HX  HUT  T 


r« 


4^ 


c-;  — 


1}_  J 


2>  '^V 


■■■■■■^gJKiPI 


Set  t6S0.38:>ll> 

HARVARD  COLLEGE  LIBRARY 


Cv^ 


BEQUEST  OF 

ERASMUS  DARWIN  LEAVIIT 

1916 


SCIENCE  CENTER  LIBRARY 


)x  D 


J 


^ 


4  J^ 


)  -^)  O)^^ 


--i^.>J 


^ 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


PROCEEDINGS 


American  Society 


Civil  Engineers. 


(INSTITUTED  1852.) 


VOL.     III. 
JANUARY    TO    DECEMBER,    1877. 


NEW  YORK : 

PUBLISHED     BY     THE     SOCIETY. 


1878. 

Digitized  byVjOOQlC 


*'•'■  1''=)20.:-'.831u 


MIMMOOliniliRMV 

IMIMUI  0<^RWIII  WMVITT 


Entered  according  to  Act  of  Congress,  by  The  American  Society  of   Civil   Engineers,  in 
the  office  of  the  Librarian  of  Congress,  in  Washington. 


NoTB— This   Society  is  not  responsible,  as  a  body,   for   the  facts  and  opinions   advanced  in 
any  of  it»  publicatioos. 


Digiti 


ized  by  Google 


INDEX. 


ACCOUNTS. 

Accounts,  8. 
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porations.    (See  Committee.) 
Adams,  Julius  W.,  on  Committee,  35, 

53- 
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—  to  List  of  Members.     (See  List.) 
Amendments    to    By-Laws      (See    By- 
Laws.)    26,  49,  51,  99,  no,  112. 

—  to  Constitution.      (See  Constitution.) 

50,  51,  52,  86,  lOQ,  no,  III,  121. 

American  Society  of  Civil  Engineers 
and  its  Future.  By  W.  Milnor 
Roberts,  48. 

Announcements. — 5,  18,  22,  33,  42,  66, 
78, 83, 97, 141.— App)endix  to  Trans- 
actions (Report  of  Chief  En^neer 
New  York  and  Brooklyn  Bridge), 
24. — Discussion  on  Cements  request- 
ed, 141. — Donations  to  Library,  141. . 
— Illustrations  of  papers,  rules  for, 
78, 83,  141.— Information  desired,  42. 
—Institution  of  Civdl  En^neers,  78.— 
letter  Ballots,  regulations  for  their 
transmission,  141. — Meeting  of  In- 
stitute of  Mining  Engineers,  5,  18. 
— Meetings  of  Board  of  Direction, 
5,  18,  22,  33,  42,  66,  78,  83.— Meet- 
ings of  Society,  5,  18,  22,  33,  42, 
66,  78,  83,  97. — Metric  System  of 
weights  and  measures,  98. — Ninth 
Annual  Convention,  22. — Papers  for 
Distribution,  78. — Papers  for  the 
Norman  Medal,  23,  33,  42,  67, 
78,  S^. — Papers  on  Engineering  sub- 
jects, 23,  33,  67,  83,  97,  141.— Pa- 
pers presented,  66,  83,  97. — Papers 
received,  6,  18,  23,  33. — Postage 
rates,  5,  24,  33,  67. — ^Rooms  of  the 
Society,  33,  42,  67,  78,  83,  141. 

Annual  Meeting.     (5>ee  Minutes.) 

—  Ninth,    Convention.      (See    Conven- 

tion.) 

—  Report  of  Board  of  Direction. — (See 

Report.) 

Appendix  to  Transactions,  24,  1 16. 

Appropriations,  8,  27,  79. 

Ashtabula.     (See  Bridge.) 

Atkinson,  John  B.,  admitted  as  mem- 
ber, 98. 


ATTENDANCE. 

Attendance— at  Convention,  43 — at  An- 
nual meeting,  105. 

Austrian  Commission  for  International 
Exhibition,  85. 

Avery,  John,  Chairman  of  Committee, 

Award  by  United  States  Centennial 
Commission,  26,  37. 

Bacon,  John  W.— Admitted  as  mem- 
ber, 84. 

Ballots,  canvas  of,  i,ioi. — for  members 
canvassed,  7,  25,  79,  85,  iii. — 
For  officers  canvassed,  112. — Letter, 
form  of,  69,  79. —Transmission  of, 
141. — Issued,  loi.— On  appoint- 
ment of  committee  to  report  form 
of  memorial  in  reference  to  metric 
system,  7. — On  resolutions  as  to 
bridge  inspections,  86. — On  adoption 
of  memorial,  88. — On  appointment 
of  Committee  to  consider  System  of 
Weights  and  Measures,  88.— On 
Conduct  of  Conventions,  89. 

Baratraria  Ship  Canal,  45. 

Barnard,  F.  A.  P.,  Rlember  of  Board 
ofCeasors,  124. 

Barnard,  J.  G.,  Member  of  Board  of 
Censors,  124. 

Batterson,  James,  G.,  admitted  as 
Fellow,  6. 

Bayley,  Geo.  W.  R.,  death  announced, 
I.— Discussion  by,  47.— Memoir  of, 
48. — Paper  by,  6,  114. 

Beebou  r,  E.  N.,  communication  from,  8. 

Benson,  Frederick  S.,  admitted  as 
member,  84. 

BiLLiN,  Charles  E.,  Letter  from,  86. 

Board  of  Direction,  Annual  Report  (See 
Report),  loi,  102,  105,  113.— Min- 
utes.    (See  Minutes.) 

—  to  test  Iron,  Steel  and  other  Metals, 
report  by  Secretary,  19,  27,  108. 

Bogart,  John,  Chairman  of  Committee, 
49,  72,  III,  125. — Resident  Secre- 
tary Centennial  Commission,  72. — 
Secretary  and  Librarian,  112. — Sec- 
retary 01  Ninth  Annual  Convention, 
44. — Treasurer,  106,  126. — Trustee, 
106. 

Boller,  Alfred,  P.,  Communication 
from,  27,  33. 
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Books  on  Engineering  and  Technology, 
LUt  of.— 3,  15,  20,  30,  37,  54,  75, 
80,  91,  102,  127,  136. 

Bouse AREN,  G.,  description  of  bridge 
by,  52,  114 — discussion  by,  46 — 
on  committee,  48,  120. 

Bridge,  Failure  of,  at  Ashtabula  (See 
Failure.)     7,  8,  19,  27,  45. 

Bridges,  discussed,  45, — Inspection  and 
tests  of,  45,  52,  86,  87,  121. 

—  Relative  quantities  of  material  in 
Bridges  ot  difierent  kinds  and  vari- 
ous heights,  by  Charles  E.  Emery, 
46.— Part  2,  86. 

Briggs,  Robert,  Discussion  by,  45. — 
Letter  from,  86. — On  committee,  26, 
120. 

Brooks,  Frederick,  Letter  from,  107. 
On  committee,  26,  120. 

Brown,  Charles  O.,  transferred  from 
Junior  to  Member,  132. 

Brush,  Charles  B.,  Teller. — 107. — 
Transferred  from  Associate  to  Mem- 
ber, 98. 

Brush  Dams.    By  Edward  P.  North, 

35- 

Bullock,  William  D.,  Admitted  as 
Junior,  98. 

By-l^ws,  Amendments  to,  in  relation  to 
additions  and  amendments,  51,  iii. 
— In  relation  to  nominations  and 
voting  for  officers,  26,  49. — In  rela- 
tion to  President  and  Vice-Presi- 
dents, 100,  III. — In  relation  to 
Special  Committees,  112. — In  rela- 
tion to  Treasurer,  99,  1 10. 

Canvass.  (See  Ballots.) 

Cement,  notes  and  experiments  on  the 
use  and  testing  of  Portland  Cement, 
by  W.  W.  Maclay,  135,  141. 

Censors  to  award  Norman  Medal,  report, 
106,  124. 

Centennial  Commission  of  the  Society, 
37,49,  71,  102,  107,  118,  120. 

Centennial  Commission  of  the  United 
States,  award  by,  26^  37,  135. 

Changes  and  corrections  in  List  of  Mem- 
bers.    (See  List.) 

Chanute,  O. — On  committee,  123. — 
Resolutions  offered  by,  100. 

Chesbrough,  E.  S. — Chairman  of  com- 
mittee, 99, — President  of  Society, 
112. 

Clarke,  Frederick  W.— Admitted  as 
Member,  132. 

Clarke,   Thomas  C— Discussion   by, 

i9»  45- 
Coast  Survey,  memorial   in   relation  to 

triangulations  of,  11 1,  127. 
Coffin,  Amory,  letter  on  metric  system, 

2. 


COLLINGWOOD. 

Colling  WOOD,  Francis. — Amendments 

offered  by,  99,  1 11. —^Discussion  by. 

25.— Papers  by,  7,  12,  114. 
Committees,  List  of,  1 19. 
Committee  on  Finance,  appointed,  136. 

— Changes  in,   25. — ^Report,    i,  8, 

107,  125. 

—  on  gauging  of  streams,  47,  107,   120, 

123. 

—  on  Library,  appointed,  136. — Changes 

in,  25. — Reference  to,  102. — Report 
upon  copyright,  title  of  publications, 
publication  of  reports,  8. 

—  on   Metric    system  of    weights    and 

measures,  i,  7,  26,  47,  88,  107, 108, 
120,  124. 

—  on  nomenclature  and  classification  of 

masonry,  48,  1 11,  120,  122. 

—  on  nominations,  52,  91,  loi. 

—  on  quarters  for  the  Society,  19,  49,  72, 

III,  120,  125. 

—  on  resistances  of  railway  trains,  48, 

107,  120. 

—  on  tests  of  American  Iron  and  Steel, 

48,  70,  108,  119,  123. 

—  on  time  and  place  of  convention,  107, 

124. 

—  on   uniform   accounts  and  returns  of 

railway   companies,   48,    108,    120, 
123. 
Committees,  Special,  to  drafl  laws  in  ref- 
erence   to  inspection  and   tests   of 
bridges,  45,  86,  87. 

—  Standing,  25,  135,  136. 
CoMPTON,    Alfred    G.— Admitted    as 

Associate,  132. 

Constitution,  Amendments  to,  in  relation 
to  annual  dues,  50,  86,  109,  iio,  iii. 
— In  relation  to  date  of  membership. 
121,— In  relation  to  expulsions,  50, 
51,  110. — In  relation  to  propositions 
of  candidates  and  elections  for  mem- 
bership, 50,  51,  109,  121. —In  re- 
lation to  residence  and  non-residence 
of  members,  50,  iio. 

Convention,  Ninth  Annual.  (See  Min- 
utes.) 22,  35,  43,  73,  ii4.~Tenth 
Annual,  time  and  place  of,  107, 
124. 

Conventions,  Resolutions  as  to  conduct 
of,  51,  52,  89,  121. 

Cooke,  Robert  L. — Death  announced, 
84,  85. — Committee  to  prepare 
Memoir,  99. 

Cooper,  Theodore. — Discussion  by,  45, 
— Letter  on  Metric  system,  2. 

Co-ordinate  Surveying,  by  Henry  F. 
Walling,  8. 

Copeland,  Charles  W.— Paper  by,  7, 
12. 

Copyright,  8. 
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CORRESPONDENCE. 

Correspondeuce,  Selections  from.  (See 
Notes.)  •  2,  12,— From  Amory 
Coffin,  2. — From  Francis  CoUing- 
wood,  13. — From  Theodore  Cooper, 
2. — From  Charles  W.  Copeland,  12. 
— From  Henry  S.  Drinker,  3, 

CoRTHELL,  E.  L. — On  committee,  I, — 
Paper  by,  46,  114. 

Coryell,  Martin.— On  committee,  99. 

CoxE,  ECKLEY  B.— Admittted  as  Mem- 
ber, 24. 

Craven,  Alfred  W.— On  committee, 

35»  53- 

Croes,  J.  J.  R. — Amendments  to  By- 
Laws  offered  by,  26. — Chairman  of 
committee,  47,  48, 99, 107, 1 11, 120, 
122,  123.— On  committee,  69,  136. 
— Resolutions  offered  by,  90,  107. — 
Treasurer,  1 12.- -Trustee,  ic6. 

Crosby,  Wilson.— Teller,  107. 

Cushioning  the  reciprocating  parts  of 
steam  engines,  by  John  W.  Hill, 

Davis,  Charles  E.  L.  B.— Admitted  as 
Member,  84. 

Davis,  Joseph  P.— Director,  112.— Let- 
ter from,  107. 

Death  of  Members.     (See  List.) 

Direction,  Minutes  of  Board  of.  (See 
Minutes.) 

Discussions.     (See  Papers.) 

Drawing  Board  for  field  use,  by  Charles 
E.  BiLLiN,  86. 

Drinker,   Henry  S.— On  Tunneling, 

^    3- 
Dues,  loi. 

Dun,  James.     Admitted  as  Member,  34. 
Durham,  C.  Wheeler.— Admitted  as 
Member,  34. 

Efficiency  of  Steam  Vacuum  Pumps,  by 
J.  Foster  Flagg,  46. 

Ellis,  Theodore  G.— Chairman  of 
Centennial  Commission,  49,  72,  107, 
120. — Chairman  of  Committee,  69, 
— On  Library  Committee,  25, — Pa- 
per by,  46,  1 14. — Resolutions  offered 
by,  47,  52,  107. — Trustee,  106. 

Emack,  Charles  E.— Death  announc- 
ed, 84,  85. — Committee  to  prepare 
Memoir,  99. 

Emery,  Charles  E. — Associate  Secre- 
tary, Ninth  Annual  Convention,  35, 
44. — Discussion  by,  19,  25,  46,  48. 
—Paper  by,  46,  86,  114,— Report 
by,  35. — Resolution  offered  by,  52. 

Endicott,  M.  T.— Admitted  as  Member, 

34. 
Engineers,  duties  of— under  certain  cir- 
cumstances,   resolution,    ico,    loi, 
III. 


ENSIGN. 

Ensign  E.  W.— Death  announced,  98. 
Erie  Canal.     (See  Water  Surface.) 
Exchanges  received  for  Transactions,  117. 

Failure  of  Ashtabula  Bridge,  by  Charles 
Macdonald,  19,  27,  45. 

—  discussed,  7,  8,  19,  27,  4J. 

Fanning,  John  T.— Paper  by,  i. 

Farquhar,  F.  U. — Amendment  propos- 
ed by,  51, — Discussion  by,  48. 

Finance  Committee.     (See  Committee.) 

Finances,  Statement  of,  10. 

Fink,  Albert.— On  Committee,  136,— 
Vice-President  of  Society,  112. 

Flagg,  J.  Foster. — Discussion  by,  18, 
19,  33,  46,  86. — Letter  from,  86.— 
Paper  by,  46. 

Flint,  Edward  A.— Donation  to  So- 
cietv  by,  136. 

Flow  of  Water  in  open  channels,  by 
Theodore  G.  Ellis,  46. 

Forney,  M.N. — Chairman  of  Committee, 
99. — On  Finance  Committee,  25,126. 
— Trustee,  106.— On  Committee,  69. 

FoRSHEY,  C.  G. — Chairman  of  Conven- 
tion, 44. — Discussion  by,  46. — On 
Committee,  i,  52,— Paper  by,  52, 
114. — Resolution  offered  by,  52. 

Francis,  James  B.— I>iscussion  by,  46, 
— On  committee,  35,  53. 

FuNiAK,  Fred,  de.— On  committee,  52, 
123. 

Godwin,  Bryant.— Admitted  as  Mem- 
ber, 34. 

GoLAY,  Philip.— Admitted  as  Member, 
98. 

Grain,  William.  "Death  announced,  26, 

34. 

Graphic  Method  of  representing  rail- 
road accounts,  by  Charles  Lati- 
mer, 136. 

Greene,George  S.— Amendment  to  By- 
Laws  proposed  by,  too.—  Chairman 
of  Board  of  Censors,  124.-  Chairman 
of  Committee,  136.— Director,  112. 
— On  Committee,  S3,  99. — President 
of  Society,  105. — Trustee,  106. 

Griffen,  John. — Chairman  of  Commit- 
tee, 48. — Discussion  by,  46. 

Gunnell,  William  C— Admitted  as 
Member,  24. 

,  Harbor,  Improvement  of  the  entrance  to 
Galveston,  byCiiARLEs  W.Howell, 
46. 

Hardee, Thomas  S. — Admitted  as  Mem- 
ber, 68. — ^Paper  by,  52,  1 14. 

Hardy,  Arthur  S. — Admitted  as  Asso- 
ciate, 34. 

Harris,  R.  L. — Resolution  by,  107. — 

Teller,  107.  ^.^.^.^^^  ^^  GoOglc 
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HARROD. 

Harrod,  Benjamin  M. — Admitted  as 
Member,  68. 

Haswell,  Charles  H. — Paper  by,  114. 

Hayward,JamesA Admitted  as  Mem- 

ber,  98, 

Herschel,  Clemens. — Amendments  to 
By-Laws  offered  by,  112. — Cha'r- 
man  of  Committee,  120,  124. — Com- 
munication from,  86, 91. — Discussion 
by,  45,  46. — On  Committee,  26. — 
Resolution  offered  by,  45,  47,  52. 

Hill,  John  W.— Paper  by,  86,  114. 

HiLLMAN,  Charles  F.-1-Admitted  as 
Member,  68. 

Hilton,  Charles Discussion  by,  19, 

45- 

HoLLEY,  A.  L — Trustee,  106. 

HoRTON,  Sanford. — Admitted  as  Ju- 
nior, 24. 

House,  Society,  19,  27,  120. 

Howell,  Charles  W.— Pai:)er  by,  46, 
114. 

HuTTON,  William  R. — On  Committee, 
99, — Teller,  107. 

Hyde,  William  B.— Admitted  as  Mem- 
ber, 98. 

Hydraulics,  46. 

Illustrations  of  Papers,  rules  for,78,83, 141 . 
Inspection   and  tests    of  Bridges.     (See 

Bridges.) 
Institute  of  Mining  Engineers,  5,  7,18,  26. 
Institution  of  Civil  Engineers,  78. 
Iron  and  Steel,  Board  to  test.  (See  Board.) 

—  Committee  on  tests  of.    (See  Commit- 

tee.) 

—  Qualities  of, — paper  by  W.  Metcalf 

discussed,  49. 

Johnson,  Thomas  H. — Admitted  as 
Member,  132. 

Keefer,Thomas  C. — Admitted  as  Mem- 
ber, 68. 

KiRKWooD,  James  P.— Death  announc- 
ed,  34,  35. — Committee  to  prepare 
memoir,  53. 

Knapp,  Geo.  O.— Admitted  as  Junior,  34. 

Latimer,  Charles. — Paj^er  by,  136. 

Le  Contk,  Louis  J.— Admitted  as  Mem- 
ber, 68. 

Letter  Ballots.     (See  Ballot.) 

levees  as  a  system  of  reclaiming  low  lands 
by  G.  W.  R.  Bayley,  47.— Discus- 
sion  by  J.  Foster  Flagg,  19,  86. 

Leverich,'G. — Amendments  to  Constitu- 
tion and  By-Laws  proposed  by,  50, 
51. — Chairman  of  Committee,  107, 
124. — On  Committee,  69. — Secre- 
tary, 105,  112,  122. — Resolutions 
offered  by,  100. — Trustee,  I06. 


LIBRARY  AND  MUSEUM. 

Library  and  Museum,  Additions  to, 
17,  40, 57»  77»  82,  95,  104, 117, 131, 
135.  136,  138; 

—  Committee.     (See  Committee.) 

—  Catalogue,  1 19. — Open  on  Thursday 

evenings,  135, 141 . — Present  state  of, 
118. 
list  of  Members. — Additions,  6,  24,  34, 
68,  84,  98,  132,  142. 

—  Changes  and  corrections,  6,  24, 34, 68, 

84,  98,  132,  142. 

—  Deaths,  i,  26,  34,  35,  68,  84,  98,  122. 

—  Resignations,  24,  98,  133. 

List  of  New  Books  on  Engineering  and 

Technology.     (See  Books.) 
LoTZ,  William  H. — Paper  by,  86, 114. 

Macdonald,  Charles. — Discussion  by, 
7.— Paper  by,  19,  23,  114. 

Maclay,  W.  VV. — Award  of  Norman 
Medal  to,  106 — Paper  by,   135. 

Macy,  Arthur  — Admitted  as  Junior,  84. 

Masonry,  48. 

—  Nomenclature    and    classification  of. 

(See  Committee.) 

McAlpine,  William  J. — Amendments 
to  By-Laws  proposed  by,  99.— Reso- 
lutions offered  by,  100,  loi. 

McCoMB,  David  E. — Admitted  as  Mem- 
ber,  24. 

McDowell,  Nathan  M. — Admitted  as 
Member,  34. 

Measures,  Metric  System  of.  (See  Metric.) 

Medal.     (See  Norman.) 

Meeting,  Annual  (see  Minutes),  105. 

Meetings,  Announcements  of  (see  An- 
nouncements.— Arrangements  for,  8. 
— Minutes  of  (see  Minutes). — Num- 
ber of,  114. — Reports  of,  27,  36,  73. 

Members,  additions  to  (See  List). — Bal- 
lots for  (See  Ballots). — Changes  and 
corrections  (See  List). — Death  of 
(See  List). — Resigned  (See  List). 

Membership,  increase  in,  113. — State- 
ment of,  113. 

Memoir  of  deceased  Members,  48. 

Memoranda.     (.See  Notes.) 

Memorial  in  reference  to  Metric  system. 
(See  Metric.) 

—  in  reference  to  Triangulations  of  United 

States  Coast  Survey.    (See  Coast.) 
Mendell,   George   H.     Admitted    as 

member,  6. 
Merrill,  W.  E.    On  committee,  122. 
Metcalf,  W.     Paper  by,  49. 
Metric  System  of  Weights  and  Measures, 
I,  2,  7,  26,  47,  52,  86,  88,  91,  98, 
107,  108,  120,  124. 
Mining  Engineers.     (See  Institute.) 
Minutes  of  Meetings  of  Board  of  Direc- 
tion, I,  8,  19,  27,  35,  53^69,  79,01, 
'^''^36.        Digitized  by  Google 
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-Jan.  3d,  1877. — Proposals  consider- 
ed, I. 

-Feb.  7th,  1877. — Plan  for  accounts 
and  appropriations  adopted;  ar 
rangements  for  meetings  made;  re- 
port of  Committee  on  Library  as  to 
copyright,  title  of  publications  and 
publication  of  reports  made  and 
acted  upon;  Treasurer's  report  ac- 
cepted; appropriations  made,  8. 

-Feb.  9lh,  1877. — Proposals  consid- 
dered,  8. 

-March  5th,   1877. — Proposals  consider- 
ed, 19. 
March  7th,   1877.— Meeting  not  held, 
19. 

-April  4th,  1877.— ReporU  of  Commit- 
tees considered;  change  of  house 
decided;  appropriations  made; 
financial  business  considered,  27. 

-May  2d  and  nth,  1877. — Meetings  not 
held,  35. 

-May  2ist,  1877.— Action  to  perfect  or- 
ganization of  Society  completed,  53; 
Norman  book  premium  announced, 

54. 
-  May  23d,  1877  — Proposals  considered, 

54. 

-June  6th,  1877. — Meeting  not  held,  54. 

-June  20th,  1877. — Proposals  consider- 
ed, 69. 

-July  2d,  1877. — Proposals  considered; 
committee  to  arrange  and  furnish 
rooms  appointed;  committee  to  re- 
port form  and  statements  for  letter 
ballots  appointed,  69. 

-July  4th,  1877. — Meeting  not  held,  69. 

-July  18th,  1877.— No  action  taken,  79. 

-August  1st,  1877.  -Proposals  consider- 
ed, 79. 

-August  7th,  1877. — Forms  of  letter  bal- 
lot  considered;  proposals  consider- 
ed; appropriations  made,  79. 

-September  5tn,  1877. — Proposals  con- 
sidered, 91. 

-October  2d,  1877. — P<roposals  consider- 
ed; report  of  Nominating  Commit- 
tee received,  91. 

-October  4th,  1877.— No  action,  loi. 

-October  9th,  1877.— Reports  received 
as  to  unpaid  dues;  as  to  seniority  of 
membership.  loi. 

-October  nth,  1877. — Report  of  Nom- 
inating Committee  received;  issue 
of  ballots  directed,  loi. 

-November  I  St,   1877.— Annual   Report 
considered;   regulations  as  to  can- 
vass of  ballots  made,  loi. 
-November  5th,   1877.— Annual  Report 
perfected,  102. 


MINUTES. 

-November  7th,  1877.— Statement  of 
Centennial  Commission  received  in 
reference  to  memoirs,  and  action 
taken,  102. 

-Novemlier  f4th,  1877. — Standing  Com- 
mittees appomted;  proposals  con- 
sidered, 136. 

-December  5th,  1 877.— Proposals  con- 
sidered, 136. 

Minutes  of  Meetings  of  the  Society,  I,  7, 
I9»  25,  35,  43»  49»  53»  69,  79,  85, 
99.  105,  135. 

-Jan.  3d,  1877.- -Canvass  of  ballots 
postponed;  "Water  Conduit  under 
pressure"  by  John  T.  Fanning, 
read  ;  report  of  Committee  on 
Finance  on  report  of  Treasurer  pre- 
sented; death  of  George  W.  R. 
Bayley  announced  and  action 
taken,  i. 

-Jan.  1 7th,  1877.  — Communications  on 
"  Mt.  Washington  Railway,  its  con- 
struction and  operation  "  by  Fran- 
cis CoLLiNGWOoD  and  Charles 
W.  Copeland  read;  Institute  of 
Mining  Engineers  invited  to  meet  at 
Society  rooms;  •*  Facts  and  opin- 
ions in  regard  to  Failure  of  Bridge 
at  Ashtabula"  considered  and  dis- 
cussed,  7. 

-Feb.  7th,  1877.— Ballots  canvassed  for 
meml)ers  and  upon  appointment  of 
Committee  to  report  form  of  Memo- 
rial in  reference  to  Metric  system,  7; 
**  Co-ordinate  Surveying,"  by 
Henry  F.  Walling,  read;  meet- 
ingsof  Institute  of  Mining  En^neers 
announced;  *'  Facts  and  opinions  in 
regard  to  Failure  of  Bridge  at  Ash- 
tabula "  discussed  by  William  P. 
Shinn,  Geo.  S.  Morison,  and 
others,  and  communications  read 
from  G.  K.  Warren,  E.  N. 
Beebout,  and  E.  S.  Philbrick, 
8. 

-Feb.  2ist,  1877.— "Failure  of  Bridge  at 
Ashtabula,"  by  Charles  Mac- 
Donald,  read  and  discussed  by 
Thomas  C.  Clarke,  Charles 
Hilton,  Chas.  E.  Emery,  and 
others,  19. 

-March  7th,  1877.— Discussion  by  J. 
Foster  Fla(k;  on  **  Levees  as  a 
system  of  reclaiming  low  lands " 
read;  securing  house  for  Society 
considered;  report  of  operations  of 
Board  to  test  Iron  and  Steel  made 
by  R.  H.  Thurston,  19. 

-March  21st,  1877.— Meeting  not  held, 
25. 
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-April  4th,  1877.— Ballots  for  members 
canvassed ;  "  The  simultaneous  igni- 
tion of  thousands  of  mines  and  the 
most  advantageous  grouping  of 
fuses,"  bv  Julius  H.  Striedinger, 
read   and    discussed    by    Francis 

COLLINGWOOD,     ChARLES    E.    EM- 

ERY,  Edward  P.  North,  Richard 
P.  RoTHWELL,  and  others;  dona- 
tions of  photographs  acknowledged; 
changes  in  Standing  Committees 
announced,  25. — Members  of  Com- 
mittee to  report  form  of  memorial 
in  reference  to  Metric  system  an- 
nounced ;  Certificate  of  award  from 
United  States  Centennial  Commission 
presented;  letter  of  thanks  from  In- 
stitute of  Mining  Engineers  read; 
death  of  William  Grain  an- 
nounced and  action  taken;  amend- 
ments to  By-Laws  proposed,  26. 

-April  i8th,  1877. —letter  by  Gen. 
Philip  Schuyler  in  regard  to 
water  supply  for  New  York  City 
read;  **  Failure  of  the  Ashtabula 
Bridge'*  discussed,  and  communi- 
cations from  Squire  Whipple  and 
Alfred  P.  Boller  read,  27. 

-May  2d,  1877.— Meeting  not  held,  35. 

-May  nth,  1877.— "Brush  Dams"  by 
Edward  P.  North  read  and  dis- 
cussed; informal  report  of  Conven- 
tion made;  death  of  James  P. 
Kirkw^ood  announced  and  action 
taken,  35. 

-May    i6th,  1877.  -Meeting  not    held, 

53. 

-June  6th,  1877 .  — Report  of  Board  of 
Direction  of  action  to  perfect  organ- 
ization of  Society  made  and  ap- 
proved; Committee  appointed  to 
prepare  memoir  of  the  late  James  P. 
Kirkwood;  resolution  in  relation 
to  the  Paris  Exposition  referred,  53. 

-June  20th  and  July  4th,  1877.— Meet- 
ings not  held,  &q. 

-July  1 2th,  1877. — Ballots  for  members 
canvassed,  79. 

-September  5th,  1877. —Ballots  for 
members  canvassed ;  deaths  of  Louis 
Nickerson,  Charles  S.  Emack, 
William  B.  Ogden,  Robert  L. 
Cooke,  and  Henry  Tyson,  an- 
nounced, and  action  taken  ;  letters 
from  foreign  societies  read,  85. — De- 
scription of  a  field  drawing-board, 
by  Charles  E.  Billin,  read  ; 
letter  from  Robert  Br  iocs  in 
reference  to  "Report  on  means  of 
averting  bridge  accidents,"  read  ; 
description  of   peculiar  roof  truss, 
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by  J.  Foster  Flagg,  read ; 
amendment  to  constitution  recom- 
mended ;  **  Design  for  a  steam 
Vacuum  Pump,"  by  William  H. 
LoTZ  ;  "  Cushioning  the  recipro- 
cating parts  of  steam  engines,"  by 
John  W.  Hill;  and  "Levees,  a 
discussion,"  by  J.  Foster  Flagg, 
presented,  86. 

-September  19th,  1877.  -  -  Amendment 
to  Constitution  submitted  ;  com- 
munication in  reference  to  ballot 
upon  resolutions  as  to  metric  stand- 
.  ards,  from  Clemens  Herschel 
read  ;  "  Relative  quantities  of  ma- 
terial in  bridges  of  different  kinds 
of  various  heights.  Part  2,  by 
Charles  E.  Emery,  read,  86. 

-October  3d,  1 877. — Ballots  canvassed 
up)on  resolutions  in  reference  to 
bridge  inspections,  86,  87.— Upon 
adoption  of  memorials  in  reference 
to  Metric  system,  88.— Upon  appoint- 
ment of  committee  to  consider  and 
report  best  system  of  weights  and 
measures,  80. — Upon  conduct  of 
conventions,  89.— Resolutions  as  to 
duties  of  Secretary  offered,  90? 

-October  i8th,  1877. — Committees  an- 
nounced to  prepare  memoirs  of 
deceased  members  ;  committee  on 
annual  dinner  appointed  ;  amend- 
ments to  By-Laws  proposed,  99. — 
Resolutions  in  reference  to  office 
of  Secretary  and  in  reference  to 
duties  of  engineers  under  certain 
circumstances  proposed,  100,  loi. 

-November  21,  1877.  —  "  Notes  and 
experiments  on  the  use  and  testing  of 
Portland  Cement,"  by  W.  W. 
Maclay,     read      and     discussed, 

135- 

-December  5th,  1877.  —  Centennial 
bronze  medal  and  diploma  pre- 
sented ;  original  drawings  of  Read- 
ing Railroad  presented  by  Moncure 
Robinson  ;  discussion  by  W.  Mil- 
nor  Roberts  ;  "  Peculiar  case  of 
failure  in  a  Water  Main,"  by  D. 
McN.  Stauffer,  read  and  dis- 
cussed ;  opening  of  library  on  Thurs- 
day evenings  determined;  Standing 
Committees  announced,  135. 

-December  19th,  1877.  —  Large  dona- 
tions to  the  library  from  T.  S.  Sedg- 
wick and  Edward  A.  Flint,  an- 
nounced ;  "A  graphic  method  of 
representing  railroad  accounts,"  by 
Charles  Latimer,  read  and  dis- 
cussed ;  "  Peculiar  case  of  failure  in 
a  Water  Main  "  discussed,  136. 
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Minutes  of  Ninth  Annual  Convention, 
New  Orleans,  April  24th,  30th, 
1877,  43.-  Excursions  ;  attendance, 
members  and  guests,  43. — First 
Session,  called  to  order  by  John 
Bog  ART  ;  opening  address  by  W. 
MiLNOR  Roberts  ;  Chairman  of 
Convention,  C.  G.  Forshey;  Secre- 
tary, John  Bogart  ;  Associate 
Secretary,  Charles  E.  Emery,  44. 
— Council  of  City  of  New  (Means 
extends  hospitalities  to  Convention  ; 
Baratraria  Ship  Canal  Company  in- 
vites members  to  inspect  route  ;  sub- 
ject, **  Bridges,"  considered;  discus- 
sions on  "The  failure  of  the 
Ashtabula  bridge,"  by  Robert 
Briggs,  Thomas  C.  Clarke, 
Theoix)re  Cooper,  Charles 
Hilton,  C.  Shaler  Smith, 
read  ;  report  of  Committee  of  Ohio 
Legislature  presented  ;  subject  dis- 
cussed by  William  H.  Searles, 
William  Rotch.  Clemens  Her- 
scHEL,  Edward  S.  Philbrick  and 
others;  resolutions  for  appointment  of 
special  committees  to  draft  laws  in 
reference  to  inspection  and  tests  of 
bridges,  offered  by  C.  Shaler  Smith 
and  by  Clemens  Herschel,  45.-- 
Paper  by  Charles  E.  Kmery  ; 
"  Relative  quantities  of  material  in 
bridges  of  different  kinds  and  various 
heights"  read;  discussion  by  W. 
SooY  Smith,  Edward  S.  Phil- 
brick,  John  Griffen,  Clemens 
Hershel,  J.  Foster  Flag(;  and  G. 
Bouscaren;  subject,  "Hydraulics," 
considered  ;  paper  by  Charlf^  W. 
Howell,  "  The  improvement  of 
the  entrance^ to  Galveston  Harbor," 
read  and  discussed  ;  paper  by  Theo- 
dore G.  Ellis,  "The  flow  of 
water  in  open  channels,"  read  ;  dis- 
cussed by  James  B.  Francis;  state- 
ment as  to  works  at  mouth  of  the 
Mississippi,  made  by  E.  L.  Cort- 
hell  ;  paper  by  C.  G.  Forshey, 
•*Cut-offe  of  the  Mississippi  River, 
their  effect  on  the  channel  above 
and  below,"  discussed  by  the 
author  and  others  ;  paper  hy  Wil- 
liam H.  Searles,  *'  Description 
of  survey  for  determining  the 
slope  of  water  surface  in  the  Erie 
Canal,"  read ;  statement  as  to 
"  Method  of  determining  the  slope 
of  the  Mississippi  River,"'  made  by 
E.  L.  Corthell;  paper  by  J.  Fos- 
TER  Flagg,    "  Efficiency  of  Steam 
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Vacuum  Pumps,"  discussed  by  the 
author  and  by  Charles  E.  Emery 
and  William  E.  Worthen,  46. — 
Committee  on  "  Gauging  of  streams, 
J.J.  R.  Croes,  Chairman,  continued. 
Second  Session  —  Discussion  on 
"Levees,"  by  G.  W.  R.  Bayley, 
read  ;  report  of  Committee  on 
Metric  system  presented,  with  pro- 
posed memorial  ;  resolution  for  adop- 
tion of  memorial  submitted  ;  resolu- 
tion for  appointment  of  committee  to 
consider  and  report  best  sjrstem  of 
weights  and  measures  submitted,  47. 
Paper  by  W.  Milnor  Roberts, 
**  The  American  .Society  of  Civil  En- 
gineers and  its  Future,"  read  ; 
memoir  of  the  late  George  W.  R. 
Bayley,  read.  Third  Session— Sub- 
ject, *' Masonry,"  considered;  com- 
mittee on  "Nomenclature  and 
classification  of  Masonry,  J.J.  R. 
Croes,  Chairman,  continued  ;  sub- 
ject, "  Railroads,"  considered  ; 
committees  on  "  Uniform  Ac- 
counts and  Returns  of  Railroad 
Companies,"  and  on  *'  Resistances 
of  Railway  Trains,"  William 
P.  Shinn,  Chairman,  continued  ; 
subject,  "  Strength  of  Materials," 
considered  ;  report  of  committee  on 
**  Tests  of  American  Iron  and 
Steel,"  W.  SooY  Smith,  Chairman, 
presented  and  discussed  by  him,  C. 
E.  Emery  and  F.  U.  Farquhar,  ; 
committee  to  suggest  action  as  to 
tests  of  American  iron  and  steel 
appointed  ;  report  of  committee 
made  and  adopted,  48. — "  Qualities 
of  Iron  and  Steel,"  by  W.  Metcalf, 
discussed;  "  Set  in  metak,  subjected 
to  strain  for  considerable  periods  of 
time,"  by  Robert  H.  Thurston, 
discussed.  Fourth  Session — Held  as 
regular  meeting.  President  and  Secre- 
tary /fro  ttni  appointed  ;  report  of 
Centennial  Commission  of  the  so- 
ciety, Theodore  G.  Ellis,  Chair- 
man, presented  ;  Commission  con- 
tinued ;  report  of  Committee  on 
Quarters  for  the  Society,  John 
Bogart,  Chairman,  presented ; 
committee  continued  ;  amendments 
to  By-Laws  adopted  ;  amend- 
ments to  Constitution  presented 
and  considered,  49, 50. -Amendments 
to  By-Laws  proposed  ;  resolutions  in 
reference  to  conduct  of  conventions 
proposed,  51,  52. — Resolutions  as  to 
Metric  system  adopted.     Fifth  Ses- 
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sion— Appointment  of  Nominating 
Committee;  paper  on  "  Patents  and 
Patent  I^ws,  Inventions,  Inventors 
and  Authors,"  by  C.  G.  Forshey, 
read  ;  paper,  "A  Novel  Railroacl 
Survey,^'  by  Thomas  S.  Hardee, 
read  ;  discussion  by  William  H. 
Searles  ;  description  of  Kentucky 
River  Bridge,  given  by  G.  Bous- 
CAREN,  52.  —  Acknowledgment  of 
courtesies,  53. 
Minutes  of  the  Twenty-fifth  Annual  Meet- 
ing, November  7th,  1877,  105. — 
Attendance  ;  Report  of  Board  of  Di- 
rection, presented  by  G.  Leverich, 
Secretary,  and  accepted  ;  Resigna- 
tion of  Trustees  presented  and  ac- 
cepted, 105.— Report  of  Board  of 
Censors  made  awarding  the  Norman 
Medal  to  W.  W.  Maclay,  and  the 
Norman  Book  Prize  to  J.  H.  Stried- 
inger;  Treasurer's  Annual  Keport 
presented  and  referred;  J.  B(x;art, 
Treasurer,  reports  as  to  stock  belong- 
ing to  Society,  106. — Tellers  ap- 
pomted;  Report  of  Committee  on 
Finance'  presented  by  W.  Milnor 
Roberts,  Chairman,  and  accepted; 
Report  presented  by  Secretary  on 
time  ana  place  of  next  Convention; 
letters  on  the  subject  read;  Boston 
selected  as  place;  time  referred  to 
Board  of  Direction.—T.  G.  Ellis, 
Chairman,  Centennial  Commission, 
made  report;  Commission  continued; 
Report  of  Committee  on  Gauging 
Streams,  J.  J.  R.  Croes,  Chairman, 
presented,  accepted  and  committee 
continued. — Report  of  Committee  on 
Metric  System  of  Weights  and  Mea- 
sures, Clemens  Herschel,  Chair- 
man, presented  ;  motion  to  submit 
to  letter  ballot  the  question  of 
indefinite  postponement  of  the 
consideration  of  the  Metric  System 
carried;  W.  P.  Shinn,  Chairman 
of  Committee  on  Resistances  of 
Railway  Trains,  made  report,  and 
committee  continued,  107. — Re- 
port of  Committee  on  Uniform 
Accounts  and  Returns  of  Rail- 
way Companies,  W.  P.  Shinn, 
Chairman,  presented,  accepted  and 
committee  continued  ;  Report  of 
Committee  on  Tests  of  American 
Iron  and  Steel,  W.  Sooy  Smith, 
Chairman,  presented;  statement  of 
progress  of  work  done  made  by 
R.  H.  Thurston,  108.— Amend- 
ments to  Constitution  considered 
and   recommendations  in   reference 
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thereto  adopted,  109. — Amend- 
ments to  By-Laws  referred  to  Board 
of  Direction,  1 10. — Amendments 
to  By-Laws  adopted;  resolutions 
referred  to  Board  of  Direction  ; 
resolutions  in  reference  to  duties 
of  Engineers  passed ;  ballots  for 
members  canvassed;  Report  of  Com- 
mittee on  Nomenclature  and  Classi- 
fication of  Masonry,  J.  J.  R.  Croes, 
Chairman,  presented  ;  Report  of 
Committee  on  Quarters  for  the 
Society,  John  Bogart,  Chairman, 
presented,  and  committee  continued; 
memorial  in  reference  to  triangula- 
tions  of  Coast  Survey  ordered  to  be 
submitted  to  letter  ballot;  amend- 
ments to  Constitution  offered,  11 1. 
Amendment  to  By-Laws  offered; 
officers  elected;  thanks  of  Society 
voted  to  retiring  Secretary,  112. 
Mississippi  river,  cut-offs,  46. 

—  Improvements  at   Mouth,  by  E.   L. 

Corthell,  46. 

MoRisoN,  George  S.— Discussion  by,  8. 

Morse,  Benjamin  F.— Admitted  as  mem- 
ber, 84. 

Morse,  Tames  O.—Trusteee,  106. 

Mount  Washington  Railway,  description 
by  Francis  Collingwood  and 
Charles  W.  Copeland,  7,  <2. 

Museum.     (See  Library.) 

New  Books.     (See  Books.) 

New  Orleans,  Convention  at,  43. — Coun- 
cil of  City  extends  hospitalities,  45. 

New  York  City  Water  Supply,  27,  36. 

NiCKERSoN,  Louis. — Deatn  announced, 
68,  85. — Committee  to  prepare  me- 
moir, 99. 

Ninth  Annual  Convention.  (See  Con- 
vention.) 

Nomenclature  and  Classification  of  Ma- 
sonry.    (See  Committee.) 

Nominations.     (See  Committee.^ 

Norman  Book  Premium,  <4,  100,  119. 

Norman  Medal,  award  of,  106,  119,  124. 
—papers  for,  23,  33,  42,  67,  78,  83. 

North,  Edward  P.— Chairman  of  Com- 
mittee, 99. — Discussion  by,  25. — Pa- 
pers by,  35,  114. 

Notes  and  Memoranda,  2,  12,  27,  36,  73, 
91. 
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—  Rooms.     (See  Rooms.) 
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Statement  of  finances.     (See  Finances.) 
Stauffer,  D.  McN. — Paper  by,  135,  136 
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THURSTON. 
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Trustees  of  Society,  105. 
Tunnelling,  3. 
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Vacuum. — Design  for  a  steam  vacuum 

pump,  by  William  H.  Lotz,  86. 
Van  Winkle,  E.B. — On  Committee,  122. 

Walling,  Henry  F.— Memorial  offered 
by.  III,  127. — Paper  by,  8,  114. — 
Resolution  oflfered  by,  iii. 

Warren,  G.  K. — Communication  from, 
8.— Paper  by,  18.     . 

Water  Conduit  under  pressure,  by  John 
T.  Fanning,  i. 

Water  Main,  Failure  in — .  (See  Pecu- 
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Water  Surface. — Description  of  Survey 
for  determining  the  Slope  of  water 
surface  in  the  Erie  Canal,  by  Wil- 
liam H.  Searles,  46. 

—  Method  of  determining  the  Slope  of 

the  Mississippi,  by  E.  L.  Corthell, 

46. 
Water  Supply  of  New  York  City,  27,  36. 
Weights  and  Measures,  Metric  system  of. 

(See  Metric.) 

—  System  of,  47i  52,  88,  121. 
Whipple,  Squ  I  RE.-Communication  from, 

27. — Discussion  by,  33. 
Wilson,  Joseph  M. — On  Committee,  52. 
WoRTHEN,  William  E.,  Chairman  of 

Committee,   52,    69.  —  Discussion 

by,  46.— On  Committee,  35,  J3. 
Wrotnowski,  Arthur  F.— Admitted 

as  Member,  132. 
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FROCEErHNGS. 

Vol.   III.  January,    1877. 
MINUTES     OF     MEETINGS. 

,  (Abstract  of  such  as  may  be  of  genoral  interest  to  membera.) 

OF  THE  SOCIETY. 


Jaxhaby  3d,  1877. — A  regular  meeting  was  held  at  8  o'clock  r.  m. 

Canvass  fixed  for  this  day,  of  the  vote  upon  admission  to  member- 
ship was  called  for  ;  reference  was  made  to  Art.  XX,  of  the  Constitution, 
whereby  it  is  affirmed  that  *'  the  results  shall  be  announced  at  the  next 
regular  meeting  held  after  thirty  days  have  elapsed  from  the  time  of 
mailing  the  notification,"  and  tlie  canvass  was  deferred  until  the  next 
regular  meeting.* 

A  pajwr,  by  John  T.  Fanning,  C.  E.,  of  Manchester,  X.  H.,  on 
*'  A  Water  Conduit  under  Prossure  "  was  read. 

The  Chairman  of  the  Committee  on  Finance  presented  the  report  of 
the  Committee  on  the  Report  of  the  Treasurer  for  year  ending  October 
31st,  1876,  which  was  accepted  and  ordered  to  be  published  with  accounts 
of  receii)ts  and  expenditures  of  the  Society  during  that  period. 

The  death  on  December  14th,  of  George  W.  R.  Bay  ley,  C.  E.,  late  of 
Xew  Orleans  and  Member  of  th(*  Society  from  July  24th,  1872,  was  an- 
nounced, and  W.  Milnor  Roberts,  Elmer  L.  Corthell  and  Caleb  G. 
Forshey  were  appointed  a  committee  to  present  a  fit  memoir  of  the  Ufa 
and  professional  services  of  the  decciised. 


OF  THE  BOARD  OF  DIRECTION. 

Ja^vaby  3d,  1877. — A  stated  meeting  was  held  at  3  o'clock  p.  M.  ; 
proposals  for  admission  to  the  Society  were  considered  and  other  busi- 
ness done. 

*  A  second  ballot  for  applicants  to  membership  aud  on  the  appointment  of  a  committee 
*  to  report  to  the  Society  a  form  of  memorial  to  Congress  "  In  furtherance  of  ••  adoption  ot 
«he  Metric  Standards,"  (Vol.  II,page  173.)  was  ffubsequently  sent,  to  non-voting  Members. 
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NOTES    AND    MEMORANDA. 


SELECTIONS    FROM    COBRESPONDEKCE. 


Thx  mktbio  System  of  Weights  aud 
Meabures.— The  following  celections  from 
letters  received  since  the  resolution  submit- 
ted for  letter  ballot,  December  6th,  "to  fur- 
ther, bj  all  legitimate  means,  the  adoption  of 
the  Metric  Standards  in  the  office  of  Weights 
and  Measures  at  Washington,"  and  to  "  ap- 
point a  committee  to  report  to  the  Society  a 
form  of  memorial  to  Congress  in  further- 
ance "  of  this  object,  was  issued.* 

Mb.  Amobt  Comw  writes :  In  recording 
my  vote  against  the  resolution  looking  to  the 
appointment  of  a  committee  from  the  Society 
f  >r  the  furtherance  of  the  adoption  of  the 
metric  system,  I  would  ask  permission  to 
state  reasons  why  I  take  such  a  stand. 

In  the  first  place,  I  think  that  such  legisla- 
tion would  be  an  arbitrary  measure  that  is 
foreign  to  the  nature  of  the  American  system 
of  government,  for  "  Liberty  in  things  inno- 
cent is  the  birthright  of  the  citizen."  Con- 
gress has  already  authorized  and  legalized  its 
use,  and  any  one  choosing  to  do  so,  is  at  per- 
fect liberty  to  employ  the  metric  system. 
Further  legislation  than  this  would  be,  in  my 
opinion,  undesirable  and  mischievous. 

In  the  second  place,  I  believe  the  system 
itself  to  be  adapted  rather  to  the  uses  of  the 
scholar  and  closet  theorist  than  to  the  prac- 
tical uses  of  the  shop  and  the  market.  The 
decimal  system  has  been  forced  upon  our 
currency,  but  the  quotations  of  Wall  street 
are  made  in  eighths  and  quarters,  and  not  in 
tenths.  The  ordinary  human  mind  refuses 
to  think  decimally  and  requires  a  base  that  is 
ci^Mble  of  binary  and  ternary  division. 

My  third  reason  is,  that  the  metre  is  an  ex- 
tremely inconvenient  unit  in  practice.  On 
paper,  for  purposes  of  calculation,  it  is  very 
convenient,  but  in  the  field  and  in  the  shop  it 
is  not  adapted  to  the  many  and  varied  wants 
of  practice.  It  is  too  inelastic,  too  rigid,  a  sys- 
tem. Sometimes  eighths,  sometimes  twelfths 
or  sixteenths  are  wanted,  and  to  be  forced  to 
use  the  one  measure  of  tenths  in  all  cases 
would  work  great  practical  inconvenience  and 
mischief. 

For  these  reasons,  I  sincerely  trust  that  the 
Society  will  not  commit  itself  to  the  adoption 
of  the  system. 

•  Vol.  11.,  page  173. 


Mb.  Theodobe  Coopeb  writes  :  I  most  de- 
cidedly object  to  any  further  legislation  upon 
the  subject  It  is  now  permissible,  and  those 
who  desire  can  employ  it.  To  make  it  com- 
pulsory would  be  impossible  (it  has  been  in 
France  to  a  certain  extent),  unjust,  and  crim- 
inid,  in  BO  far  as  it  would  be  a  wanton  waate 
of  accumulated  capital  far  exceeding  in  value 
the  amount  of  our  public  debt.  It  looks  very 
pretty  on  paper.  Only  decimal  fractions  here- 
after ;  away  with  vulgar  fractions  (a  strong 
emphasis  on  the  vulgar) !  Now,  for  what  pur- 
pose this  change — because  it  is  mora  nat- 
ural or  more  scientific  ?  It  certainly  is  not 
the  former,  for  the  average  mind  cannot  con- 
ceive tenths.  There  is  no  example,  I  believe, 
on  record  of  any  people  adopting  any  such 
division  voluntarily.  Halves,  thirds,  and  their 
combinations  are  the  natural  divisions  in  all 
the  widks  of  life.  The  broker  counts  in 
eighths,  not  in  mills ;  the  ladies  divide  the 
yard  into  eighths;  the  mechanic  naturally  fallB 
into  halves,  quarters,  eighths,  &c.,  down  to 
sixty-fourths,  for  having  conceived  one  of 
these  steps,  he  can  advance  by  subdividing 
his  conception  by  two. 

It  is  no  more  scientific,  for  the  standards 
are  similarly  <*  pieces  of  metal  "—one  located 
in  Paris,  the  other  in  Washington.  One  Is 
supposed  to  be  a  fraction  of  a  certain  arc  of  a 
meridian,  and  the  other  a  fraction  of  the  sec- 
onds pendulum  at  a  certain  locality— neither, 
probably,  what  they  ought  to  be ;  but  the 
real  standards,  as  determined  by  law,  are  the 
pieces  of  metal  aforesaid. 

Our  foot  can  be  used  for  all  the  purposes 
which  the  metre  can,  for  we  can  count  it  in 
tens,  hundreds,  and  thousands,  or  in  tenths, 
hundredths,  &o., — similarly  for  squara  and 
cubic  feet.  As  for  the  beautiful  nomenclature 
which  may  be  part  of  the  attraction,  why  not 
request  a  committee  of  Greek  professors  to 
get  up  one,  for  the  use  of  those  who  may 
desire  it? 

The  only  other  argument  I  can  see  in  favor 
of  the  metre  is,  that  some  other  nations  are 
adopting  it.  Now,  do  the  gentlemen  who  ad- 
vocate this  measure  consider  that  of  the  mil- 
lions of  people  in  the  United  States,  but  a 
small  percentage  are  interested  or  afl'ected  by 
the  kind  of  standard  used  in  other  countries  ? 
Yet  they  desire  the  government  to  compel 
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erery  man,  womui,  and  child  in  the  United 
States  not  only  to  lay  aside  their  measarea  of 
length,  width,  and  contenta— that  wiping  oat 
of  existence  millions  of  dollars'  worth  of  prop> 
erty— bat  also  that  capital  which  cannot  be 
estimated,  the  accumulated  experience  of 
years  baaed  npon  our  present  standards.  It 
woald  be  a  more  onerous  tax  than  has  ever 
before  been  inflicted  npon  a  people,  and  a 
more  unreasonable  one. 

Let  those  who  wish,  uho  the  metric  sygtem, 
but  do  not  let  the  So<>iety  make  itself  ridicu- 
lous by  advocating  any  si^h  compulsion.  If 
it  has  advantages,  let  the  law  of  national  se- 
jection  teat  its  merits. 

American  Tcnnkuuo.  —  In  Proceedings 
for  Biarch*  it  was  announced  that  Mr.  Henry 
8.  Drinker.  Mining  Engineer,  was  engaged  in 
preparing  a  general  treatise  on  this  subject. 
and  engineers  throughout  the  country  were 
aaked  to  assist  in  collecting  data  and  facti< 
relating  to  tunnel  construction. 

Referring  to  the  work  in  hand,  Mr.  Drinker 
writes  (December  22d  last) : 

To  answer  fully  inquiries  concerning  the 
progress  of  my  Treatise  on  Tunneling,  I 
must  refer  to  the  date  of  the  hrst  announce- 
ment of  the  work,  which  it  will  be  perhaps 
remembered  was  during  last  spriog  ;  this 
announcement  was  made  in  order  that,  in 
addition  to  the  material  previously  quietly 
collected  and  compiled.  I  might  also  have  the 
advantage  of  general  returns  on  the  subject 
from  engineers  through  the  country  at  large, 
who  might  be  Interested  in  getting  out  a  full 
report  on  American  tunneling. 

Owing  to  the  immediate  support  and  en- 
dorsement the  work  received  through  the 
kindly  notices  of  the  "Railroad  Gazette." 
'*  Engineering  and  Mining  Journal,"  "  RaU. 
way  World,"  and  other  technical  periodicals, 
the  project  became  pretty  widely  known  to 
engineers  through  the  country,  and  I  was 
encoaraged  by  the  immediate  receipt  of  many 

•  Vol.  n.,  page  45. 


very  valuable  returns  ;  others  have  been 
coming  in  continually  during  the  past  summer 
and  autumn,  literally  from  all  parts  of  the 
world,  as  only  a  few  days  since  I  received, 
through  the  kindness  of  one  of  the  Members 
of  your  Society,  a  complete  and  most  Inter- 
esting report  on  the  tunnels  of  New  Zealand, 
especially  prepared  for  my  work  by  a  friend 
of  his  in  charge  out  there.  Returns  are  also 
expected  from  India  and  Australia  ;  othera 
from  Chili,  Peru,  and  Brazil  are  at  hand  ; 
the  two  latter  as  yet  in  an  incomplete  con- 
dition. 

The  returns  from  the  United  States,  as  I 
said  above,  have  been  very  full,  but  my 
friends  of  the  profession  who  have  been  so 
kind  in  giving  their  fiid  and  assisunce  in  the 
collection  of  data,  must  now  bear  with  me  in 
patience,  long  enough  to  allow  of  tbis  large 
mass  of  material  being  properly  and  system- 
atically arranged  and  prenented.  There  are  a 
thousand  difficulties  in  getting  out  a  work  like 
this  that  a  man  never  thinks  of  until  he  has 
to  meet  them  ;  one  of  my  most  serious  ob- 
stacles has  been  tlie  fact  that,  owing  to  the 
large  number  of  illustrations  of  timber  and 
mason  work,  lithographic  plates,  etc.,  neces- 
sary — and  the  expense  of  publication,  was 
therefore  found  to  be  very  heavy. 

The  translations  that  will  be  combined  with 
the  work  have  been  carefully  selected  from 
Rziha's  ••Lthrbuch  der  Gesammpten  Tun- 
uelbaukuust."  Shoen's  ••  Tunnelbau,"  Lo- 
renz'  **  Tunnelbau,"  Pressel  and  Kaufmann's 
"  Bau  des  Hauensteln  tonnels,"  the  records 
of  the  Corps  des  Fonts  et  Chaussdes.  and 
other  German  and  French  works.  They  are 
now  nearly  finished,  and  were  already  partially 
done  last  spring,  at  the  time  when  I  hoped  to 
bring  out  a  first  volume  in  advance  of  the 
balance  of  the  work,  but  was  stopped  by  the 
increased  expense  such  a  course  would  have 
necessitated.  I  am  now  writing,  tabulating, 
and  finishing  as  fast  as  possible,  and  hope  to 
be  able,  before  long,  to  say  that  the  end  has 
been  reached. 


UST  OF  NEW  BOOKS  ON 

ENGINEERING  AND  TECHNOLOGY. 


Under  this  head  will  be  announced  new  books  on  these  and  kindred  subjects,  which  may 
be  profeisionaUy  useful  to  members  of  the  Society. 


Art,  a  Plea  for in  the  House,  with  special 

reference  to  the  Economy  of  cultivating 
Works  of  Art  and  the  Importance  of  Taste 
in  Education  and  Morals.  W.  J.  Lnftie, 
London.  12mo.  Macmilian,  {yew  Yotk.) 
as.  6d. 


Astronomical  Lectures.  No.  ft.  Measurement 
of  the  Sun's  Distance.  John  Harris.  Lon- 
don.    8vr>.     Trubner.  2s. 

Beetle.  Potato  Pe>tfl,  being  an  Illustrated 
.Account  of  the  Colorado  Potato  Beetle,  and 
the  other  Insect  Foes  of  the  Potato  in  North 
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America ;  with  Suggestions  for  their  Re- 
preselou  and  Metbcxlsror  their  Destruction. 
Charles  V.  Riley.  New  York.  I'imo,  illus. 
Judd,     $0.75. 

Birds,  the  Land  and  Game of  New  Eng- 
land ;  with  Dcacriptiona  of  the  13ird8,  their 
NpbIs  and  Egga.  their  Habits  and  Notes. 
H.  D.  Miuot.  Salem.  8vo,  illus.  (Bostou, 
Esies  k  Laurint.)     $3.00. 

Boiler  Explosions,  Iteturn  of  Committee. 
'(Parliamttntar.v  Report.)    London.    8vo.    6d. 

Botany.  New  lllu»*traled  Plant  liecord.  Al- 
phonso  Wood.  New  York.  8vo.  Jianies. 
$1.00. 

ChoaiiHtrv.  The  Science  Examiner.  Inor- 
ganic  Chemistry.  J.  Mouckman.  Leeds. 
12mo.     [Siiupkin,  London.)    4d. 

An   elementary  Treatise  on  practical 

and  qualitative  inorganic  Analysis.  Frank 
Clowes.  Loutlon.  12ino.  {Lindsay  k  Blak- 
iston,  Philadelphia.  Announcement.) 

Coal,  spontaneous  Combustion  of .  (Parlia- 

meniary)  Report  and  Evidence.  London. 
8vo,     3s. 

Drawing  from  Nature  ;  a  Series  of  progre*isive 
Instructions  in  Sketching  ;  to  which  are  ap- 
pended Lectures  on  Art; delivered  at  Rugby 
School.  George  Barnard.  New  ed.  Lou- 
don.    8vo,  illus.    liotUUdge.    'ils. 

Education.     Report  of  the  Commissioner  of 

for  187.1.  Washington.  8vo.  Gov.  Print- 
ing (fjlkf. 

Encyclopje  ia  Brltannica,  a  Dictionary  of 
Arts,  Sciences,  and  general  Litt*rature. 
Ninth  ed.  Vol.  V.  Edinburgh.  4lo.  illus. 
{LitUe,  Brown  k  Co.,  Bo$toH.)      $9.00. 

of   I'niversal  lulormation  (the  (ilobe). 

Ed.  by  John  M.  Ross.  Vol.  2.  Edin- 
burgh. 4to.  illus.  Jack.  (London.  Simp- 
kin,)    128.  6d. 

Fire  Surveys,  a  Summary  of  the  Principles 
to  l>e  observed  in  Estimating  the  Ri^k  of 
Buildings.  E.  M.  Shaw.  2d  ed.  London. 
12U10.      Wihon.     58. 

Friction,  a  Treatise  on  the  Theory  of . 

John  H.  Jellelt.  Dublin,  8vo.  (Simp- 
kin,  London.)    88.  Gd. 

Fungi,  a  plum  and  ea-^y  Account  of  British 

with  special  Refereuce  to  the  esculent 

and  economic  Species.  ^L  C.  Cooke.  3d 
ed.  rev.  London.  12mo.  illus.  Ilnnl- 
vncke.  fis. 

Mushrooms  and  Toadstools  :  how  to 

distinguish  easily  the  Differences  between 
edible  and  poisonous  Fungi.  G.  Wor- 
thington  Smith.  3rd  ed.  London.  12mo. 
illus.     Hnrdioicke.    Is. 

Geometry,  inven.ional  —  :  a  S»^ries  of  Prob- 
lems, intended  to  lamlliarizo  the  Pupil  with 
geometrical  Conceptions,  and  to  exercise 
his  inventive  Faculty.  William  George 
Spencer,  with  a  prefatory  Note  by  Herbirt 
Spencer.  London.  18mo.  (Apph'ton,  Nrw 
York  )     $0.50. 

Simson's  Euclid,  ed.  in  the  symbolical 

Form,  by  R.  Black  lock.  New  ed.  London. 
18iuo.     Simpkin.     Gs. 

Geological  Observations  on  the  volcanic 
Islands  and  Parts  of  South  America  visited 
during  the  Voyage  of  U.  M.  S.  "Beagle." 
Charles  Uurwiu.  2nd  ed.  London.  8vo, 
illus.     Murrai/.    128.  6d. 

Geology.  The  great  ice  Age  and  its  Relation 
to  the  Antiquity  of  man.  James  Geikie. 
2nd  ed.  rev.  London.  8vo,  illus.  Daldy 
<£  IbisUr.    248. 

What  the  Earth  is  Composed  of  ?    3 

Lectures  by  Prof.  Roscoe.  London.  12mo, 
illufl.    MacnUlan  (ISew  York).    $0.  23. 

Gold;  or,  legal  BegulatioDB  lor  the  Standard 


of  Gold  and  Silver  Wares  in  different  Couil- 
tries  of  the  World.  Trans,  and  abr.  Irom 
•'  Die  gesetzliche  Regelung  des  Feingehaltes 
von  Gold  und  Silber  Waaren,  von  Arthur 
von  Studuitz,"  by  Mis.  Bn-wer;  with  Notes 
and  Additions  by  Edwin  W.  .Streeter.  Lon- 
don.    8v«).     Ckalto  <£•  Windus.     38.  6d. 

and  Debt,  an  American  Handbook  of 

Finance,  with  over  80  Table.s  and  Diagrams 
illustrative  of  the  following  Subjects  :  the 
Dollar  and  other  Units;  Paper  Money  in  the 
United  States  and  Europe  ;  Gold  and  Silver 
in  the  Ignited  States  and  Europe  ;  Suspen- 
Mons  of  Specie  Payments  ;  the  Era  of  Gold; 
Values  of  the  Prec.ous  Metals;  the  Era  of 
Debt;  the  Ri^e  and  Fall  of  Prices;  also  a 
Digest  of  the  monetary  Laws  of  the  United 
States.  W.  L.  Faw^ett.  Philadelphia.  12mo. 
Gritjgg.     $1.75. 

He  dth,  Relutiou  between  topographical  Sur- 
veys and  the  Study  of  the  public  Health. 
Jumes  T.  Gardner.    Albany.    8vo. 

Insuranc*-,  Not<  a  on  Lite  — .  Part  I,  theo- 
retical. Part  II,  practical  ;  with  Appendix 
and  algebraic  DiscusfUou.  Gustivus  W. 
Smith.  3d  ed.,  rev.,  eul.  and  re-arranged. 
New  York.    8vo.     Van  Nod  rand.    $2.00. 

Iron  and  Metal  Trades  Companion  ;  being  m 
Calculator  containing  a  Series  of  Tables 
upon  a  new  and  comprehensive  Plan  for 
expeditiously  ascertaining  the  Value  of  any 
Goods  bought  or  sold  by  Weight,  from  Is. 
per  ('wt.  to  1128.  per  ('wt.,  and  from  }^d. 
per  Pound  to  Is.  per  Pound;  each  Table 
extends  from  1  Pound  to  100  Tons ;  to 
wnich  is  appended  Rules  for  Decimals, 
Square  and  Cube  Roots,  Meusur.itiou  of 
SuperHcics  and  Solids,  &c.:  also  Tables  of 
Weights  of  Materials,  and  other  useful 
Memoriinda.  Thomas  Downle.  London. 
ICmo.    Lockirood.    Os. 

a  Treatise  on  the  Application  of  — ,  to 

tlio  CouHt.-'uction  of  Bridges.  Girders,  and 
other  Works.  Fraucis  Cumpiu.  2nd  ed., 
rev.  and  cttr.  London.  l2mo.  (Weale's 
Series.)     Lorkuood.     28.  Gd. 

Light,  the  Japan— with  which  the  Japanese 
Government  has  provided  the  leading  Ports. 
R.  H.  Brenton,  with  Abntract  of  Discussion. 
(Minutes  of  Proceedings,  Institution  of 
Civil  Engineers.)  Loudon.  8vo,  thus.  Inst. 
CiHl.  Eng. 

Mccha ale's,  the  operative — Workshop  Com- 
imniou.  William  Templetou.  12lh  ed., 
rev.  and  enl.    London.     18mo.     Lockvyood. 

58. 

Metal  Trade  ;    Calculator  for .     Gavin 

Wilson.    London.    Knight.    10s.  Gd. 

Natural  History  and  Antiquities  of  Selborne. 
Gilbert  Wbite  ;  rev.  by  James  Edmund 
Haiiing.  2ud  ed.,  ^ith  10  Letters  not  in- 
cluded in  any  previoua  Ed.  London. 
8vo.     Bick<^is.     lOs.  Gd. 

Mining.  Transactions  of  the  North  of  England 
Institute  of  miuinc  and  mechanical  Engi- 
neers, September  an.i  October.  Newcastle- 
on-Tyue.    8vo. 

Orthographic    Projection,    elementary  Trea- 

ti.-^c  on ;    William  Binns.      8th  ed., 

illus.  Vol.  I.  London.  8vo.  Spons,  (A'ew 
York).    Os. 

Parks,  Th.ird  annual  Report  of  the  Board  of 
CommiH8loner8  of  the  Department  of  Public 
Parks,  New  York,  from  Mny  1st,  1h72,  to 
December  31st,  1873.    NewY'ork.    8vo. 

Plains  of  the  Great  West  and  their  Inhabit-   . 
ants,  being  a  Description   of    the  Plains, 
Game,  Indians,  etc.,  of  the    Groat  Noith 
American  Desert.    Richard  Irving  Dodge  ; 
with   an  Introduction  by  William  hlAck 
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Kew  York.     8vo,  Ulns.     Putmamt, 

$4.00. 
Problems,  Solutions  of  the  Ounbridge  Seoate 

House  Problems  and  Riders  for  1875.    A. 

O.  Greenbill.     London.    Svo.     MacmUUm 

{New  York).    8s.  6d. 
Fit>jection,  the  Art  of  — ,  a  Manual  of  Experi- 
mentation  In     Physics.     Chemistry,    and 

Natural  History,  with  Porte  Lumi^rc  and 

Hagio  Lantern.     A.  E.  Dolbear.     Boston. 

12mo,  ill  us.    Lee  <£  Shepard.    $1.50. 
Bail  joints  (on).    Extracted  from  the  "  Engi- 

neer"  November  10th  and  17th,  1876.    C.  P. 

Sandberg.    London,  folio,  illus.    Engineer. 
Bi^ways.    (Parliamentary  Reports.)  London. 

8to.      Inspectors'   Reports  on  Accidents. 

Part  5.    2s.  6d.   Returns  of  Accidents,  April 

to  June.  1876.    Is.  2d. 
,   On  the  permanent  Way  of .  B. 

P.  Williams,  with  Abstract  of  Dlicnssion. 

(Minutes  of    Proceedings,    Institution    of 

Civil  Engineers).    London.  Svo,  illus.  Inst. 

CivU  Eng. 
Rivers  Pollution  Prevention  Act,  1876,  89  and 

40  Vic,  c.  76;  with  Introduction,  Notes  and 

Index.    Alexander  Glen.    London.    12mo. 

Kni^.    2s.  6d. 
Sanitary     Measures,     East    India  — 1874-75. 

Papers.  (Parliamentary  Reports).    London. 

Svo.    te.  3d. 
Scienee.    Roger  Bacon  ;   the  Philosophy  of 

Science  in  the  Middle  Ages :  an  Address, 

introductory  to  the  Session  1876-7,  in  the 

Department  of  Art.  Science  and  Law,  at 

Queen's    College,    Manchester.       pp.    36. 

Robert   Adamson.      Manchester.       12mo. 

{Simpkin,  London).    Is. 
Ships,   the  Fleets  of  the  World;   the  GaUey 

Period.     Foxhall  A.  Parker.     New  York. 

8vo,  illus.     Van  No$trand.     $5.00. 
Sorrento  and  inlaid  Work,  a  Manual  of , 


for  Amateurs,  with  original  Designs.  Chi 
oago.  Svo,  illus.  {Am,  A'eies  Co,,  Hev 
York.)    $1.60. 

Steam  Engines,  the  relative  Merits  of  simple 
and  compound  Engines  as  applied  to  Ships 
of  War,  with  an  Appendix  containing  Pur- 
ticulars  and  Analyses  of  recent  ^cperi- 
ments.  Neil  McDougall.  London.  Svo. 
Spans  {New  York).    $1.75. 

Surrey.  Report  of  the  trigonometrical  Survey 
of  the  Island  of  Hokkaido  (Japan)  for  1875. 
M.S.  Day.    New  Tork.    4to,  illus.    HaH. 

Trade  and  Navigation  Accounts  for  October. 
(ParliamenUry  Report).    London.  Svo.  5d. 

Transportation  Route  along  the  Wisconsin 
and  Fox  Rivers  in  the  State  of  Wisconsin, 
between  the   Mississippi  River  and  Lake 

Michigan.    Report  on .    Govemeur  K. 

Warren.  — —  .  Washington.  Svo.  Oov. 
Printing  Office. 

War,  Franco-German—,  1870-71.  First  Part: 
History  of  the  War,  to  the  Downfall  of  the 
Empire.  Second  Volume  (Sections  6  to  9): 
from  the  Battle  of  Gravelotte  to  the  Dovrn- 
fall  of  the  Empire,  with  case  of  Maps  and 
Plans.  Trans,  from  German  official  Ac- 
count, by  F.  C.  H.  Clarke.  London.  Svo. 
22s. 

Water  Companies.  Metropolitan— .Account 
for  1875.  (Parliamentary  Report.)  London. 
Svo.    5d. 

Wood  Conversion  by  Machinery.  John 
Richuda.  London.  Svo,  illus.  Spons 
{New  York).     $1.50. 

Worsted  Pieces;  Holdsworth'sresdy  Reckoner 
for  Hanks  in  worsted  Pieces,  b^g  Tables 
giving  the  net  Yarn  in  Hanks  required  in 
Pieces  from  5  to  60  Picks  per  quarter  Inch, 
16  to  80  Inches  in  Width,  and  1  to  100  in 
Length.  Bradford.  Svo.  {Simpkin,  Lon- 
don).   21s. 
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ANNOUNCEMENTS. 


MxKTiNOs  OF  THE  SoGiKTT  for  the  next 
three  months  will  be  held  as  follows  :  regular 
meetings,  when  ballots  for  members  will  be 
eanvaased,  and  other  business  done,  Wednes- 
day, February  7th,  March  7th.  and  April  4th  ; 
and  stated  meetings,  for  conHideration  of  pro- 
Ibseional  topics  and  enjoyment  of.  social  inter- 
course, Wednesday,  February  2l8t,  March 
2l8t,  and  April  18th— each  at  S  o'clock  p.  m. 

MSSTMOS    OF    THE    BOABD    OF  DiSXOTXOH 

during  the  same  term  for  the  transaction  of 
regular  business,  will  be  held  February  7th, 
March  7th,  and  April  4th.  at  3  o'clock  p.  m. 

At  the  next  regular  meeting  of  the  Society 
(February  7th),  ballots  for  members,  and 
upon  the  appointment  of  a  Committee  to 
report  to  the  Society  a  form  of  Memorial  to 
Congress  in  furtherance  of  the  adoption  of 
metric  standards,  will  be  canvassed.  A  paper  by 
Henry  F.  Walling,  G.  E.,  of  Boston,  Mass..  on 
••  Co-Ordlnate  Surveying,"  will  be  preecuted. 
**  Some  Facts  and  Opinions  relating  to  Fail- 
ure  of  the  Railway   Bridge   at    Ashtabula, 


Ohio,"  will  be  considered,  and  other  busi- 
ness done. 

A  General  (Quarterly)  Meeting  of  the  Amxbi- 

CAK  iNSTITtJTB  OF  3illf IKQ  ENOIITEKBS  Will   be 

held  in  New  York,  beginning  Tuesday,  Feb. 
27th  next,  at  8  o'clock  p.  m.  The  first,  and 
probably  other  sessions,  vrill  be  at  the  rooms 
of  the  Society.  It  is  proposed  to  have  a  joint 
meeting  of  the  two  assodstions  before  the 
final  adjournment;  announcement  of  the  order 
of  arrangements  will  be  made  in  due  time. 

Bates  of  Postaob  on  transient  matter  sent 
to  the  Society  from  domestic  po8t-<^oeF 
except  New  York,  are  as  follows  : 

On  books,  pamphlets,  periodicals,  maps  and 
corrected  proof  sheets,  one  cent  per  tw» 
ounces;  on  photographs,  lithographs,  and 
engravings,  one  cent  per  ounce;  and  on  leu 
ters  and  other  mail  matter,  either  whoUy  of 
partly  in  writing  (except  corrected  proofs)^ 
sealed  packages,  or  those  wrapped  so  as  not 
to  be  conveniently  examined  without  destroy 


Digiti 


ized  by  Google 


ing  the  wrapper,  Utree  cents  per  ha{f  ounce.  Papebs  hate  been  Beoeived   for  presen* 

The  sender  rnny  write  or  print  his  address  tsUon  to  the  Society,  since  the  last  snnonnoe- 

in  or  on  a  package,  and  state   names  and  ment,  as  foUows : 

number  of  articles  enclosed,  without  extra  Levees,  a  Discussion,  (incomplete), 

charge.  George  W.  R.  Bayley.  January  11th,  1877. 

Matter  upon  which  not  enough  postage  is  Co-Ordinate  Surveying, 

prepaid,  is  charged  on  delivery  with  once  or  Henry  F.  Walling.    January  aSd.  1877. 
tioice  the  deficiency,  according  to  class ;  and 

it  is  not  inflreqnent  that  ftx>m  $0.60  to  $6.00  TmjE   Paoe  and  List   or  CoNTKim    of 

is  thus  charged.  Volume  V.  Transactions  are  issued  herewith  ; 

The  attention  of  members  is  called  to  these  a  topical  Index  of  Volume  I,  Proceedings,  will 

conditions.    Generally,  it  is  better  to  forward  be    published    in  February   Journal,  there 

a  package  by  express  when  the  postage  there-  net  having  been  time   for   its  preparation 

on  exceeds  $0.86,  or  the  rating  is  uncertain.  earlier. 


LIST      OF     MEMBERS. 


ADDITIONS. 


Date  of  Electioa. 
Batterson,  James  G.  [F.J .  Hartford,  Conn June        7,     1876. 

.Mendell,  George  H Maj.  of  Engs.,  U.  S.  A Sept.       6,       " 


CHANGES   and  CORRECTIONS. 

Beckwith,    Arthur Room  54,  Coal  and  Iron   Exchange,  Cortlandt   and 

Church  streets,  New  York. 

Bi-XKWiTH,  Leonard  F....Prest.  Fire  Proof  Building  Co.  of  New  York,  Room 

54,  Coal  and  Iron  Exchange,  Cortlandt  and  Church 
streets.  New  York. 

BiLLiN,  Charles  E Box  2580,  Philadelphia,  Pa. 

BouscAREN,   L.  G.  F Cons.  Eng.  Cincinnati  Southern  R*y,  Cincinnati,  O. 

Brooks,  Thomas  B Monroe,  N.  Y. 

Corthell,  Elmer  L South  Pass  Jetty    Co.,    122    Common    street,    New 

Orleans,  La. 

Darrach,  Charles  G 3906  Woodlawn  street,  W.  Philadelphia,  Pa. 

DoANE,  Edwin  A Myrth  Block,  East  Fifth  and  Utica  streeU,  Oswego, 

N.  Y. 

Ford,   Arthur  L 80  West  Sixth  street,  Oswego,  N.  Y. 

Kennedy,  James  C Care  William  Kennedy  &  Sons,  Owen  Sound,  On- 
tario, Canada. 

I'ETERSON,  Peter  A Ch'f  Eng.  Q.  M.  O.  &  O.  R'y.  Montreal,  Canada. 

Post,  Andrew  J 136  Magnolia  ave.,  Jersey  City  Heights,  N.  J. 

Sedgwick,  Thomas  S 732  Twenty -first  street,  N.  W.,  Washington,  D.  C. 

Staats,   Robert  P 349  West  Fourteenth  street,  New  York. 
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TOOOEEDINGS. 


Vol.  III.  February.    1877. 


MINUTES     OF    MEETINGS. 

(AbttroGfcof  such  m  m^j  be  of  general  interest  to  members.) 

OF  THE  SOCIETY. 

Januaby  17th,  1877. — ^A  stated  meeting  was  held  at  8  o'clock  p.  m. 

Communicationfl*  from  Messrs.  Charles  W.  Copeland  and  Francis 
Collingwood,  giving  account  of  the  **  Mount  Washington  Bail  way,  (N. 
H.],  its  construction  and  operation,"  were  read  and  discussed.  A  photo- 
graph of  a  portion  of  the  railway,  showing  the  center  rail  and  the  style 
of  locomotive  engine  used,  was  exhibited. 

It  was  announced  that  the  American  Institute  of  Mining  Engineers 
would  hold  a  general  (quarterly)  meeting  in  this  city,  beginning  Tuesday, 
February  27th,  next,t  and  the  Institute  was  invited  to  meet  at  the  rooms 
♦of  the  Society. 

**  Facts  and  Opinions  in  regard  to  Failure  of  the  Railway  Bridge  at 
Ashtabula,  Ohio,"  were  then  considered.  Extracts  relating  to  the  mat- 
ter, from  newspapers  and  other  sources,  with  illustrations  of  the  structure 
.and  its  site  were  presented. 

Mr.  Charles  Macdonald,  who  had  examined  the  wreck,  soon  after  its 
failure,  described  the  plan  of  the  bridge,  and  its  appearance  after  the 
•disaster ;  a  general  discussion  followed. 

February  7th,  1877. — A  regular  meeting  was  held  at  8  o'clock  p.  m. 

The  vote  on  admission  to  membership  was  canvassed  and  the  follow- 
ing declared  elected  : — Members— Frederick  S.  Benson  of  Brooklyn,  N. 
Y. ;  Eckley  B.  Coxe  of  Drifton,  Pa.  ;  William  C.  Gunnell  of  Hartford, 
Conn.,  and  David  E.  McComb  of  Washington,  D.  C.  ;  and  Junior, 
Sandford  Horton  of  New  York. 

At  the  same  time,  the  vote  ordered  December  6th,  1876  X  (under  res- 
olution presented  at  the  Eighth  Annual  Convention  J),  upon  appointment 
of  a  Committee  to  report  to  the  Society,  a  form  of  Memorial  to  Congress 
in  furtherance  of  the  adoption  of  a  metric  standard,  was  canvassed,  with 
the  following  result— ayes  138,  nays  73,  and  blank  20. 

•Seepngeia.       f  See  page  18.       t  Vol.  II,  page  178.       |  Vol.  H,  pi«e  85. 
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ing  the  wrapper,  Utree  cents  per  fui^f  ounce.  Papers  hate  beem  Beoeivbo   for  presen- 
The  sender  may  write  or  print  his  address  tation  to  the  Society,  since  the  last  announce- 
in  or  on  a  package,  and  state   names  and  ment,  as  foUows : 
number  of  articles  enclosed,  without  extra  Levees,  a  Discussion,  (Incomplete), 
charge.  George  W.  R.  Bayley.  January  11th,  1877. 

Matter  upon  which  not  enough  postage  is  Co-Ordinate  Surveying, 

prepaid,  is  charged  on  delivery  with  once  or  Henry  F.  Walling.    January  33d,  1877. 
twice  the  deficiency,  according  to  class  ;  and 

it  is  not  inft?equent  that  from  $0.60  to  $6.00  TmjE   Page   aicd  List   of  CoNTKim    of 

is  thus  charged.  Volume  V.  Transactions  are  issued  herewith  ; 

The  attention  of  members  is  caUed  to  these  ft  topical  Index  of  Volume  I,  Proceedings,  will 

conditions.    Generally,  it  is  better  to  forward  be    published   in  February  Journal,  there 

a  package  by  express  when  the  postage  there-  net  having  been  time   for   its  preparation 

on  exceeds  $0.86,  or  the  rating  is  uncertain.  earlier. 


LIST      OF     MEMBERS. 


ADDITIONS. 


Date  of  Election. 
Batterson,  James  G.  [F.J .  Hartford,  Conn June        7,    1876. 

Mendbll,  George  H Maj.  of  Engs.,  U.  S.  A Sept.       6,       ** 


CHANGES   AND  CORRECTIONS. 

Hec^kvvith,   Arthur Room  54,  Coal  and  Iron   Exchange,  Cortlandt  and 

Church  streets,  New  York. 

Hixkwith,  Leonard  F....Prest.  Fire  Proof  Building  Co.  of  New  York,  Room 

54,  Coal  and  Iron  Exchange,  Cortlandt  and  Church 
streets,  New  York. 

Hillin,  Charles  E Box  2580,  Philadelphia,  Pa. 

Houscaren,   L.  G.  F Cons.  Eng.  Cincinnati  Southern  R*y,  Cincinnati,©. 

Brooks,  Thomas  B Monroe,  N.  Y. 

Corthell,  Elmer  L South  Pass  Jetty    Co.,    122    Common    street,    New 

Orleans,  La. 

Darrach,  Charles  G 3906  Woodlawn  street,  W.  Philadelphia,  Pa. 

DoANE,  Edwin  A Myrth  Block,  East  Fifth  and  Utica  streets,  Oswego, 

N.  Y. 

Ford,   Arthur  L 80  West  Sixth  street,  Oswego,  N.  Y. 

Kennedy,  James  C Care  William  Kennedy  &  Sons,  Owen  Sound,  On- 
tario, Canada. 

Peterson,  Peter  A Ch'f  Eng.  Q.  M.  O.  &  O.  R'y,  Montreal,  Canada. 

Post,  Andrew  J 136  Magnolia  ave.,  Jersey  City  Heights,  N.  J. 

Sedgwick,  Thomas  S 732  Twenty -first  street,  N.  W.,  Washington,  D.  C. 

Staats.   Robert  P 349  West  Fourteenth  street.  New  York. 
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TOOOEEDINGS. 


Vol.   III.  February,    1877. 


MINUTES     OF     MEETINGS. 

(AbttroGfcof  sach  m  may  b«  of  general  Interest  to  membert.) 

OF  THE  SOCIETY. 

Jantjaby  17th,  1877.— a  stated  meeting  was  held  at  8  o'clock  p.  m. 

Gommanicationfl*  from  Messrs.  Charles  W.  Copeland  and  Francis 
CJollingwood,  giving  account  of  the  **  Mount  Washington  Bailway,  (N. 
H.),  its  construction  and  operation,"  were  read  and  discussed.  A  photo- 
graph of  a  portion  of  the  railway,  showing  the  center  rail  and  the  style 
of  locomotive  engine  used,  was  exhibited. 

It  was  announced  that  the  American  Institute  of  Mining  Engineers 
would  hold  a  general  (quarterly)  meeting  in  this  city,  beginning  Tuesday , 
February  27th,  next,t  and  the  Institute  was  invited  to  meet  at  the  rooms 
•of  the  Society. 

"  Facts  and  Opinions  in  regard  to  Failure  of  the  Bailway  Bridge  at 
Ashtabula,  Ohio,"  were  then  considered.  Extracts  relating  to  the  mat- 
ter, from  newspapers  and  other  sources,  with  illustrations  of  the  structure 
And  its  site  were  presented. 

Mr.  Charles  Macdonald,  who  had  examined  the  wreck,  soon  after  its 
"failure,  described  the  plan  of  the  bridge,  and  its  appearance  after  the 
•disaster ;  a  general  discussion  followed. 

Fkbruahy  7th,  1877. — A  regular  meeting  was  held  at  8  o'clock  p.  m. 

The  vote  on  admission  to  membership  was  canvassed  and  the  follow- 
ing declared  elected  : — Members— Frederick  S.  Benson  of  Brooklyn,  N. 
Y.  ;  Eckley  B.  Coxe  of  Drifton,  Pa.  ;  William  C.  Gunnell  of  Hartford, 
Conn.,  and  David  E.  McComb  of  Washington,  D.  C.  ;  and  Junior, 
Sandford  Horton  of  New  York. 

At  the  same  time,  the  vote  ordered  December  6th,  1876  J  (under  res- 
olution presented  at  the  Eighth  Annual  Convention  J),  upon  appointment 
of  a  Committee  to  report  to  the  Society,  a  form  of  Memorial  to  Congress 
in  furtherance  of  the  adoption  of  a  metric  standard,  was  canvassed,  with 
the  following  result— ayes  138,  nays  73,  and  blank  20. 

•Seepi^elX       t  See  page  18.       t  Vol.  II.  page  173.       i  Vol.  n,  page  85. 
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A  paper  by  Henry  F.  Walling,  C.  E„  of  Boston,  Mass.,  on  "Co- 
ordinate Surveying  "  was  read  ;  also — as  relating  to  the  same  subject — 
extracts  from  a  recent  report  upon  the  *'  New  York  State  Survey." 

Attention  was  called  to  the  next  meeting  of  the  American  Institute  of 
Mining  Engineers  ;  the  first  session  to  be  held  at  the  Society's  Eoom» 
Tuesday  evening,  Febniary  27th  ;  a  session  also  to  be  held  Wednesday 
evening  following,  when  an  informal  discussion  will  be  had  on  the- 
**  advisability  and  practicability  of  adopting,  in  this  country,  the  metric 
system  of  weights  and  measures  "  ;  members  were  invited  to  attend. 

**  Facts  and  Opinions,  in  regard  to  Failure  of  the  Railway  Bridge  at 
Ashtabula,  Ohio,"  were  taken  up.  Communications  from  Messrs.  G.  K. 
Warren,  E.  N.  Beebout  and  E.  S.  Philbrick,  were  read,  and  the  subject 
was  further  discussed  by  Messrs.  Wijliam  P.  Shinn,  George  S*  Morison^ 
and  others  present. 


QF  THE  BOARD  OF  DIRECTION. 

Februabt  7th,  1877. — A  stated  meeting  was  held  at  3  o'clock  p.  m. 

The  manner  of  keeping  the  accounts  of  the  Society  and  appropri- 
ating its  funds,  was  considered  and  a  plan  adopted  ;  the  stated  meetings^ 
were  placed  under  the  direction  of  the  President,  Secretary  and  Com- 
mittee on  Library,  to  arrange  papers,  reports  and  other  subjects  for  con- 
sideration, the  order  of  business  and  to  give  special  invitations  to  attend  ; 
recommendations  from  the  Committee  on  Library,  regarding  copyright, 
and  title  of  the  Society's  monthly  publications  and  the  publication  of  re- 
ports, were  presented  and  acted  on  ;  the  Treasurer's  report  of  receipts 
and  expenditures  for  quarter  ending  January  31st,  was  accepted,  appro- 
priations were  made,  and  other  business  transacted. 

Febbuabt  9th,  1877. — An  adjourned  meeting  was  held  at  10  o'dock  a.  m. 
Proposals  for  admission  to  membership  were  considered. 


REPORT     OF     CO  MjMil  T  T  E  E 

On  Finance,  for  Year  ending  Oct.  31st,  1876. 
Accepted  Jaihtabt  3d,  1877. 

We  hare  carefully  examined  the  Treasurer's  1    Bank-book,    Seaman's    S&Tings 

accounts  of  receipts  and  expenditures,  and  Bank  for  Savings  (balance*) $764  IT 

compared  them  with  entries  and  vouchers,  1  $1  000  bond,  Norman  Medal  Fund    1  000  00 

and  find  them  correct.    We  have  also  exam-  8  $1000  bonds.  Fellowship  Fund...    8  000  00 

ined  the  securities  of  the  Society  in  the  hands  1  $500  bond,           ••              "    . . . .       600  OO 

of  the  Treasurer,  deposited  for  safety  in  the  — 

vault  of  the  Central  Safe  Deposit  Company.  Making  a  total  t  of $10  264  17 

(comer  of    Twenty-thlrd   street    and  Sixth  ♦  jiUy  1st,  1876.    f  See  detaa  report  of  sub- 

avenue).    These  securities  are  as  follows  :■  committee.- 
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Some  modi&oation  of  the  syttem  of  dlf- 
buralng  the  Society's  funds  aeemfl  desirable. 
It  has  been  suggested  that  at  intervals 
through  the  year,  the  Finance  Committee, 
after  ascertaining  the  balance  at  the  time  on 
hand,  should  designate  the  amounts  appli- 
cable to  the  ordinary  expenses  and  the  sum 
that  could  be  devoted  to  increase  of  the  Li- 
brary, etc. ;  but,  on  account  of  the  irregu- 
larity in  the  periods  and  amounts  of  the 
payments  from  members,  etc..  this  is  not  as 
feasible  as  it  might  at  first  view  appear  to  be. 
Thus,  during  November  and  December,  1875, 
and  January,  1876.  $4  613.46,  or  about  45  per 
cent,  of  the  total  for  the  year,  were  received. 
In  the  month  of  October,  1875,  only  $295 
came  in ;  while  in  the  next  mouth,  Novem- 
ber, $1 9121.10  were  received ;  whereas  in 
November,  1876,  only  $412.50  were  received 
(or  $1,600  less  than  in  the  same  month  of 
1875),  while  in  the  first  20  days  of  December, 
1876,  the  receipts  were  $2  437,43.  The  mere 
fact  of  a  balance  in  the  treasury  at  any  given 
date,  will  not  of  itself,  afford  sufficient  data 
upon  which  to  base  the  disposition  of  the 
leTeral  expenditures ;  an  analysis  of  the 
items  of  receipts  and  expenditures  will  be 
necessary  to  determine  how  much  might 
fairly  be  appropriated  for  expenses,  beyond 
the  ordinary  annual  expenditures. 

In  1876,  the  leading  items  of  expenses  were: 

Secretary  and  clerks $3000  00 

Transactions 2  613  00 

Rent,  fuel  and  light 1884  00 

Stationery  and  printing $637 

Postage 260 

797  00 

Beporting  Proceedings 869  00 

Total $8  663  00 


These  cover  about  95  per  cent,  of  all  ex- 
penses for  the  fiscal  year  ending  October  31st, 
1876. 

The  leading  receipts  for  the  same  year 
came  from  the  following  sources  : 

Entrance  fees $1  670  00 

Members'  annual  dues 7  014  00 

Annual  interest  of  funds 630  00 

Advertisements' 597  00 

$9  911  00 

The  total  amount  received  was  $10433.39 
(including  balance,  $281.75,  at  end  of  the 
previous  year,  and  $150  Fellowship  subscrip- 
tion). 


At  the  end  of  the  fiscal  year  of  1876,  there 
was  an  apparent  balance  of  $1274.77;  but  a 
few  days  after  the  close  of  the  fiscal  year,, 
a  number  of  bills  which  had  to  be  paidr 
amounting  to  some  hundreds  of  dollars,, 
came  in. 

It  may  be,  we  think,  safely  assumed,  that 
the  receipts  for  the  p  resent  fiscal  year  will 
at  least  equal  those  of  last  year ;  so  that 
if  the  receipts  should  be,  in  round  numbera 
$10  0C0,  and  the  usual  expenses,  say  $9  000,. 
there  would  be  between  $1  500  and  $2  OOO 
(including  the  actual  available  balance  from 
1876),  applicable  to  the  Library,  or  such  other 
purposes  as  the  Society  might  deem  proper. 

It  may  be  worth  considering,  whether 
or  not  it  is  advisable  to  create  and  maintain  a 
reserve  fund,  to  aid  in  securing  more  com- 
modious, permanent  quarters. 

For  convenient  reference,  we  have  summed 
up  the  receipts  in  1879,  during  each  month*, 
as  follows : 

November,  1875* $1921  10 

December,         "  1  234  8T 

January,     1876 1457  99 

February,       *'  725  80' 

March.  •«  690  65^ 

AprU,  " 799  57 

May,  "  490  Oa 

June,  ••  547  50 

July,  •«  567  10 

August,  " 1107  50 

September,    "  596  88 

October,         " »...      295  OO 


Total,  $10  433  39 

In  the  spring  the  balance  on  liand  is 
heaviest,  as  the  monthly  expenditures  are 
more  equally  divided  throughout  the  year 
than  are  the  monthly  receipts. 

With  the  foregoing  statement  before  them, 
the  Board  of  Direction  can  judge  (as  well  as 
can  the  Library  and  Finance  Committees)  ap- 
proximately, respecting  the  dispositiou  of  the 
Society's  funds  for  the  present  fiscal  year. 
An  average  of  about  $760  per  month  was  ex- 
pended during  the  fiscal  year  of  1876. 

We  regard  it  as  a  fitting  time  to  establish  a 
system,  which  can  be  conveniently  carried 
out,  regulating  appropriations  to  be  made  by 
the  Board  of  Direction. 

W.  MiL!40R  RoBEBTS. )     Members 
W.  H.  Paine,  )  Finance  Com. 


*  Including  $281.75  balance  from  preceding 
year. 
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STATEMENT  OP  THE 

FINANCES    OF   THE    SOCIETY, 

PbSPABXD  TBOW  the  "brBKASUnEB'S  RXPOBTS.* 


RECEIPTS,  1875-6. 

Past  Duet  from  7  resident  Members $295  00 

••  17  non-resident "       325  00 

"  1  *•  Associate 10  00 

$630  00 

Current  Dues  from  79  resident  Members $1  975  00 

"  8       "       Associates x 

••  8       "       Juniors |  8  660  00 

* «  233  ncn*resident  Members . . ' 

"  11        ••    Associates )      ,,^  «. 

~v       «    T     1  J     410  00 

•*  80       •*    Juniors. I 

«*  1        "    Member,  balance         10  55 

**  1  resident  Associate,  "  5  00 

$6060  55 

Half  Dues  from  8  resident  Members 87  50 

"  8        "       Juniors 20  00 

-          34  non-resident  Members.  ..••        180  00 
<*  9        *<  Juniors 45  00 

282  50 

Additional   Dues  firom   2   Associates   and   2 

Junicnrs,  who  became  Members 20  00 

Dues  for  1876-7  from  1  non-resident  Member.  15  00 

Sundry  overpayments  of  Dues 7  09 

Entrance  Fees  from  43  Members 1  290  00 

lAssocUte J 

18Juniors )     ^^ 

1  670  00 

"  IFellow 150  00 

8  835  14 

Fellowship  Fund.    Interest  on  8  Jersey  City  v 

Water  Loan  Bonds,  for  year  ending  July  |  560  00 

1st.  1876 ) 

Norman  Medal  Fund.    Interest  on  New  Tork  \ 

City  Croton  Aqueduct  Bond,  for  year}  70  00 

ending  November  1st,  1875 ^ 

630  00 

Advertisements  in  Journal  ,.« •« 597  00 

Publications 76  00 

Diplomas 13  50 

686  50 

Treasurer's  Beceipts  for  year  ending  October) 

"  Balance,  November  Ist,  1875 $275  63 

"  "        of  Fellowship  Fund....  6  12 

281  75 

Total $10  483  30 

*  Under  direction  of  the  Committee  en  Finance,  in  compliance  with  resolution  adopted 
at  meeting  of  the  Society,  January  3d.    Approved  by  the  Board  of  Direction,  February  7Ui. 
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PAYMENTS.  1876-«. 

PobUaitioiw.    Printing  Jonnul  of  the  Sooiety .  $2  833  35 

Engraving 265  60 

Oopjright 6  00 


$2  592  76 

Extra  Pftpers 2100 

Ltot  of  Members 94  76 


Beporting  at  Seyentb  and  Eighth  Annual  Con-  \ 

yeatioos f 

SUUonery.    BallotLiats $30  50 

Circnlara 85  25 

Forma    of    Application.    Billa, 
Cards,  kc 


$2  708  50 
415  78 


:} 


Notices  of  Meetings  and   other) 
Notices J 


80  25 
47  25 


Blank  Books,  Envelopes,  Paper,  | 
*o. J 


$198  25 
225  42 


418  57 

Postage 250  61 

Library.    Books,  Binding  and  Cards 62  46 

Booms.     Bent $1600  00 

Heating 100  00 

Oas 16  45 

Janitor 168  00 

Ice .                            4  28 


1888  78 

Furnishing 98  82 

Insurance 54  01 

Seoretary  and  Clerks. StOO  00 

Norman  Medal,  Engraving  and  Case 74  65 

Safe  Deposit,  Bent 12  00 

HandStamps  forTreasurer 5  50 

Ezpressage  and  Sundries 88  90 

Miscellaneous 5  00 


$9  098  62 

In  Secretary's  hands  for  Offloe  Expenses 65  00 


Treasurer's  Payments  for  year  ending  October  31st,  1876 $9158  62 

Balance,  November  Ut,  1876 1274  77 


ASSETS  AND  RESOUBCES,  NOVEMBER  Isr,  1876. 

Furniture,  Library  and  Transactions  on  hand,  (Secretary's  estimate).         $9  000  00 

McAlpine  Library  (insured for)  2000  00 

$11  000  00 

FeDowship  Fund:  8  Jersey  City  Water  Loan  (7^ )  Bonds, )    *g  ora  oo 

par  value  $8  000— cost )   *^^'*""" 

Accrued  Interest,  f^om  July  1st 186  67 

1  U.  S.   Registered    (5-20,  6.V   gold) » 

Bond,  par  value  $600— cost »         <»^*  <» 

Accrued  Interest  from  November  1st.  1 

1875,  $30  Gold- say ]  ^^  ^ 

9  047  56 
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Bronght  over $9047  65    $11000  00 

Normftn  Medal  Fund  :   1  New  York  Oroton  Aqueduct)    ^.  atr,  ^n. 

(7^)  Bond }    *^^^^ 

Accrued  Interest  from  May  Irt, )  ^^  .. 

1876 }  ^~ 

1036  00 

Deposit  In  Seaman's  Savings  Bank  for  Savings,  (January 

1st,  1877 821  28 

Kew  York  Central  Railroad  Stock  :  6  shares— coat 636  26 

Treasurer's  Balance.  November  Ist,  1870 $1  274  77 

In  Secretary's  hands  for  office  expenses 65  00 

1  339  77 

$12  779  85 

Members'  past  dues $2  945  00 

«*         current  dues  (payable  to  November  Ist) 8  115  00 

$11  060  00 

ToUl $34  839  85 

The  value  of  dies  for  the  Norman  Medal,  and  dividends  on  the  New  York  Central  Rail- 
road stock  accrued,  since  April  2d,  1868,  are  not  included. 


RECEIPTS  AND  PAYMENTS  FOR  QUARTER  ENDING  JANUARY  3l8T,  1877. 

Receipts.  Patmekts. 

In  November $412  60       $113148 

"December....     245324        634  91 

'*  January 1602  62        262  00 


$4  468  36        $2  028  39 

Excess  of  Receipts $2439  97 

Balance  at  Beginning  of  Quarter 1  274  97 

Balance  at  end  of  Quarter $3  714  94 


NOTES    AND    MEMORANDA. 


SELECTIONS  FROM  CORRESPONDENCE. 

MoxniT  WASHnfOTOii  RAiLWAT.—DQring  the  wllh  cross  bolts  of  1)^  inch-round  iron,  at 

past  season*  the   Seeretary,   at  request   of  intervals  of  about  4  inches ;  between  these 

'foreign  engineers,  sought  information  in  re-  bolts  play  the  cogs  of  a  central  wheel  of  the 

gard  to  the  construction  and  operation  of  this  locomotive. 

raUway.  lu  addition  to  ordinary  brakes,  the  atmo«- 

Mb.   Oha&lbs  W.   OoPBZ.AirD  wrote:   The  pheric  brakes,  instantaneous  In  their  action, 

length  of  this  railway  is  about  8  miles  ;  the  are  in  use,  and,  following  and  dropping  into 

total  rise  fkt>m  the  lower  station  to  Mount  the  notch  rim  of  the  driving-wheel,  is  a  firm 

Washington  House,  on  the  summit  is  8  625  iron  support  which  would  effectually  prevent 

feet ;  and  the  steepest  grade  Is  1  980  feet  to  the  descent  of  a  train  in  case  of  injury  to  the 

the  mile,  about  1  in  3,  but  averaging  through  machinery.     Rollers   under  the  angle  iron 

the  entire  course,  1  in  4.  prevent  Jumping  or  slipping  from  the  track. 

The  road  bed  is  constructed  with  special  With  these   arrangements  for   safety,  the 

reference  to  safety  and  durability,  of  heavy  passenger  need  feel  no  alarm  or  apprehension 

timber,  clamped  to  the  rocks  of  the  mountain  of  danger,  the  trip  being  as  safe  as  ordinary 

slope,  and  braced  and  secured  in  the  strongest  rail  transit,  no  accident  having  occurred  in  the 

manner.  seven  years  the  road  has  been  in  operation. 

The  track  is  of  the  usual  gauge,  with  side  rails  nor  damage  of  a  penny  to  life,  limb,  or  mate- 

of  the  usual  pattern,  and  a  central  safety  rail,  rial,  during  the  time  of  construction,  or  since 

constructed  of  two  parallel  bars  of  angle  iron,  its  operation  as  a  line  of  travel. 
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The  looomotiye  is  of  novel  constractlon. 
%>eiDg  made  with  special  refereDce  to  the  steep 
iDcIinatioQ  of  the  road,  and  when  standing 
upon  the  level  track,  appears  sadly  out  of 
balance.  Safety  and  power  are  attained  in 
the  cou8truction,at  the  expense  of  speed  which 
is  not  sought.  The  locomotive  is  always  be- 
low the  train,  pushing  the  coach  upward  as 
it  ascends,  and  preceding  it  in  the  return 
down  the  slope.  The  cars  have  seats  hung  at 
Jtai  angle,  facing  toward  the  base. 

Mr.  Copeland  also  submits  these  notes  ; 

The  road  was  built  at  first  with  strap  rail8,but 
as  they  were  continually  brealdng,  they  were 
"iakeu  up.  and  a  T  rail  weighing  30  pounds 
rto  the  yard,  put  down  instead.  The  centre  or 
-cog  rail  is  made  of  3  inch-angle  iron,  with  pins 
made  of  the  best  Pembroke  iron,  4  inches 
long.  l}i  inches  in  dianeter,  and  4  inches 
.Apart,  riveted  between  them.  This  cog  rail 
is  nothing  but  an  iron  ladder  bolted  to  the 
road  bed,  into  which  a  gear  wheel  on  the 
-driving  axle  of  the  engine  works;  ike  cog  rail 
weighs  66  pounds  to  the  yard. 

The  road  was  aboui  8  miles  long,  but  this 
spring,  it  was  extended  down  ^  mile  more  to 
•connect  with  Boston,  Concord  k  Biaine  R.  B., 
■wbich  now  rmns  to  the  base  of  the  mountains. 
There  are  some  pretty  sharp  corves  on  it ;  I 
.forget  the  degree  of  curvature,  at  all  events 
we  mu  about  as  shoii  cuxwes  as  on  or^nary 
coftds.  There  is  no  swMohing  apparatus  as 
Bone  can  be  used  with  centre  cog  rail«  bat 
tibere  are  tom4abloa. 

The  original  engines  kad  only  one  pair  of 
•cylinders  10  x  16  inches,  aal  all  ike  power 
was  applied  te  one  axle,  but  this  has  been 

improved  by  using  t  cylin4ers  S  v  I'j  inches, 
.and  dividing  the  power  between  the  two 
•driving  axles.    Tke  crank  skaft  on  the  engine 

is  geared  to  tke  driving  axle  in  a  ratio  that 
the  piston  midies  SH  strokes  to  1  ef  the 
•driving  axle. 

Air  is  used  in  the  cylinders  when  the  train 

is  oouiing  down  ;  gnwity  tendf  to  force  the 
^train  down  hfll,  moves  the  pistons,  and  the 
-engineer  lets  tke  air  eift  of  the  cylinders  as 

fast  as  he  wants  to  mn  ;  there  are  -otker 
brakes  besides. 

The  engine  backs  down  the  kill  with  ihe 
<ar  above  St.     At  ftrst,  upright  boilers  were 

used,  but  these  have  been   abandoned  for 

borixontal  ones,  set  at  an  angle  that  will  be 
level  en  an  average   grade.     The   engines 

-weigh  about  12  tons,  the  cars  seat  about  50 

persons,  and  weigh  about  3  tons.     Only  one 

•car  to  an  engine  is  run.  but  sometimes  80 

persons  are  carried  to  a  car — 60  however  are 

«nough. 

There  is  not  much  grading  to  the  road,  as 

the  mountain  is  about  all  stone.    Most  of  the 


low  places  are  spanned  by  trestle  work  ;  that 
over  "  Jacob's  Ladder"  is  27  feet  high.  The 
grade  varies  with  the  mountain  up  and  down, 
althongh  the  least  grade  is  a  rise  of  1  in  8. 

The  original  capiUl  was  $110  000,  but  it 
took  all  that  to  build  the  road  ;  aince,  all  the 
earnings  of  the  road  have  been  put  into  it,  in 
the  shape  of  rolling  stock  and  improvements, 
till  it  no.v  has  cost  over  $200  000.  The  road 
Is  not  in  debt,  but  has  never  paid  a  dividend. 

7  000  passengers  were  carried  last  year,  at  a 
fare  up  and  back  of  $4.  There  are  6  engines 
and  5  cars,  also  2  platform  cars  ;  sometimes 
not  more  than  10  passengers  are  carried  in  a 
day,  and  sometimes  200,  depending  on  the 
weather.  It  is  only  a  pleasure  road,  so  freight 
is  not  carried,  although  a  large  hotel  has  been 
built  on  the  summit,  all  of  which  was  carried 
up  over  the  road. 

The  receipts  are  about  $24  000  per  year, 
half  or  more  of  which,  it  costs  to  run  the  road; 
it  is  only  run  for  summer  travel— say  three 
months  in  the  year- 
Cog  railroads  were  first  used  in  England ; 
there  is  one  running  into  Madison,  Indiana, 
one  mile  long,  with  a  grade  of  600  feel ;  it  has 
been  in  operation  since  1847.  and  always 
been  run  during  summer  travel,  since  the 
road  was  opened. 

The  road  up  Mount  Rhlga,  Switzerland,  was 
built  Arom  this.  Engineers  were  sent  over 
who  got  leave  and  made  drawings  of  this  road 
and  its  engines. 

Mn.  Fbahois  Collinowood  writes  :  Having 
been  requested  to  make  such  memoranda  as 
he  oould,  respecting  the  construction  and 
operation  of  this  road,  during  a  recent  visit  to 
the  White  Mountains,  the  writer  would  pre- 
sent  the  following  brief  and  necessarily  some- 
what imperfect  description  written  from  notes 
made  hurriedly  on  the  sirat. 

The  inception  of  the  work  was  due  to  Mr. 
Sylvester  Marsh,  of  litUeton.  N.  H.,  who. 
after  much  opposition  succeeded  in  building 
the  Arst  road— beginning  April,  1866,  and 
completing  it  in  July,  1860.  The  ftrst  track 
was  laid  with  the  outer  rails  of  light,  flat  iron. 
Tke  locomotives  also  were  imperfect,  the 
boiler  being  vertical  and  filled  by  the  nse  of  a 
funnel,  and  having  too  small  a  steam  space 
for  the  service  required. 

The  present  superintendent,  Mr.  Walter 
Aikin,  of  Franklin,  N.  H.,  has  been  in  charge 
several  years,  and  has  entirely  changed  the 
character  of  the  road  and  rolling  stock,  so  that 
it  is  now  in  efficient  working  order,  and  has 
almost  entirely  superseded  other  modes  of 
ascending  the  mountain. 

The  road  is  in  two  sections,  one  of  2>£  miles 
length,  reaching  from  Fabyan's  (the  Junction 
of  the  **  Portland  k  Ogdensburg"— and  the 
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•*  Boston,  Concord,  Montreal  Jt  White  Moan- 
tains"  railroads),  to  **Baae  Station."  ThU 
portion  has  a  mailmnm  grade  of  296  feet  per 
mile,  and  is  run  by  traction  engines  with 
ordinary  cars. 

The  portion  ascending  the  mountain,  and 
hereafter  exolnsiyely  considered,  has  a  length 
of  3H  miles.  Its  maximum  grade  (at  a  point 
called  Jacob's  ladder,  ending  at  1  mile  from 
and  800  feet  below  the  summit),  is  1980  feet 
per  mile  ;  its  minimum  grade  is  660  feet,  and 
the  average  1  300  feet  per  mile.  The  yertical 
cunres  Joining  the  various  grades  are  quite 
sharp— but  their  radii  were  not  learned. 
There  are  nine  lateral  curves,  varying  from 
497  feet  to  945  feet  radius. 

Comparatively  little  grading  was  done  ;  low 
trestling,  strongly  braced,  with  bents  about 
12  feet  apart,  being  used  by  preference.  The 
Superintendent  says,  however,  that  he  should 
change  ttiis,  were  he  to  reconstruct  the  road. 

Where  there  is  no  trestle,  heavy  cross 
bearers  of  timber  are  bedded  against  rocks 
or  into  the  soil,  at  about  12  feet  apart.  On 
these,  are  bolted  longitudinal  stringers,  8x  12 
inches.  On  these  again,  are  placed  sawed 
cross-ties,  originally  4  feet,  and  since  made  2 
feet  apart.  Last  of  all,  are  placed  a  set  of 
longitudinal  stringers  on  top  of  the  cross- 
ties.  The  outer  ones  are  4x7  inches,  fastened 
by  bolts  reaching  through  the  cross-ties  and 
the  lower  stringer,  every  2  to  4  feet.  They 
support  the  outer  rails,  which  are  light  iron 
rails.  80  pounds  to  the  yard,  without  fish- 
plates but  with  Joint-plates.  They  serve  sim- 
ply to  support  the  car  and  engine.  The  mid- 
dle stringer  rests  upon  and  is  bolted  to  the 
oross-ties.  It  is  4  x  8  inches,  and  supports  the 
central  cog-rail.  All  the  bolts,  as  nearly  as 
could  be  seen,  were  screw  bolts. 

The  cog-rail,  which  is  the  peculiar  feature 
of  this  road,  weighs  66  pounds,  and  cost  $6 
per  yard  delivered  at  the  base  of  the  moun- 
tain. It  is  made  in  12  feet  lengths  of  two 
pieces  of  8x3x|  inch-angle  iron,  placed  4 
Inches  apart  and  Joined  by  1^  inch-diameter 
round  jrfns,  placed  4  Incbes  apart,  centre  to 
centre,  and  firmly  riveted  to  the  vertical 
flanges.  The  rail  is,  therefore,  10^  inches 
vride,  and  projects  Ij  inches  on  each  side  be- 
yond the  stringer  to  which  it  is  fastened.  The 
reason  for  this  will  be  seen  hereafter.  The 
lateral  flanges  were  pierced  for  bolts  at  every 
18  inches  of  length,  but  bolts  were  only  used 
at  every  8  feet  of  each  angle  iron.  The  pins 
are  made  of  best  Pembroke  iron. 

The  gauge  of  the  track  is  4  feet  7^  inches, 

.  owing  to  a  fkncy  of  the  projector  that  he  must 

have  a  cUne  gauge.    The, original  cost  of  the 


3H  miles  of  road,  with  equipment,  was  about 
$150  000 ;  but  this  has  since  been  increastii 
by  expenditures  Arom  earnings,  to  $210  OOOu 
There  are  four  water  tanks  at  various  points,, 
•supplied  by  springs  in  the  vicinity  ;  a  tum^ 
table  and  small  engine-house  on  the  summitr 
and  some  cheap  buildings  at  the  base. 

Esoh  train  consists  of  an  engine  and  one- 
car.  The  first  looomotives  built,  having  ao^ 
upright  boiler  and  but  two  steam  cylinders,, 
weighed  6^  tons  each.  The  latest,  designed 
by  Mr.  Aikin  and  built  in  1875  at  the  Man- 
Chester  Locomotive  Works,  N.  H.,  have  4  cyl- 
inders, a  rigid  wheel  base  (the  length  I  did 
not  learn),  and  weigh  12  tons  ea<^.  Tbey^ 
consume  >^  cord  of  wood  each,  per  round 
trip.  The  cars  measure  8x30  feet,  inside 
measure,  seat  60  persons,  and  weigh  8  ton»> 
each.  There  is  no  speeisl  arrangement  of 
seats,  as  in  the  cars  used  on  the  Pittsburgh, 
and  other  inclined  railways.  The  boiler  of 
the  latter  sngine  is  of  the  ordinary  locomotive- 
type,  except  that  the  steam-drum  l»  at  the- 
centre  of  length  of  the  huriaontal  shell,  in- 
stead of  at*one  end.  The  shell  is  about  9  feet- 
long  (diameter  I  did  not  get),  and  inclined  to- 
the  tnme  sufficiently  to  make  it  horizontal 
wheif  the  engine  is  on  the  aversge  grade.  On 
the  lewelt  the  engine  looks  as  though  it  had 
been  in  collision  with  another.  As  stated^ 
each  engine  has  4  cylinders,  8x  12  inches,  esdk 
pair  workiBg  on  an  independent  crank  shaft, 
geared  respectively  into  gear-wheels  on  the> 
forward  and  rear  axles  of  the  engine.  The- 
valves  sre  ordinary  slide  va]:ves,  worked  from 
eccentrics  on  the  crank  shafts,  and  cutting  ott 
at  three-fourths  stroke. 

In  addition  to  the  steana  auA  exhaust  pipes,, 
an  air  supply  pipe  is  carried  from  each  valve- 
chest  into  the  cab,  and  provided  wtth  suitable- 
cocks  under  the  sontrol  of  the  engineer.  He- 
is  by  this  means  enabled,  in  going  down  hill,, 
to  shut  off  steam  entirely,  and  run  the  traiiw 
down  against  the  air-pressure  in  the  cylin- 
ders, the  amount  of  compression  being  under- 
perfect  control.  While  thus  working  and  dis- 
charging compressed  air,  the  condensation  of 
moisture  caused  by  the-  rapid  expansion  of^ 
the  Jet,  gives  it  every  appearance  of  a  dis- 
charge of  steam.  After  many  experiments^ 
Mr.  Aikin  arrived  at  the  following  com- 
bination ef  gears :  The  pins  in  the  rail, 
Pembroke  iron;  the  central  cog-wheels  (ono 
on  each  axle  of  the^  engine,  and  one  on  the- 
upper  axle  of  the  cars),  of  best  chilled  car- 
wheel  iron,  26  inches  exterior  diameter.  Atr 
the  roots  of  the  teeth,  the  wheel  is  4  inches 
thick,  and  at  the  ends,  3^  inches;  this  allow* 
for  lateral  play  ^  curves^  kc. 
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The  getf  wlieeli  (two  on  etch  engine  axle, 
•ad  two  on  the  upper  cer  axle)  ure  S3  inches 
exterior  diameter  and  4  inches  thick,  and 
made  of  gon  metaL  The  pinions,  two  on 
eaoh  crank  shaft  on  both  car  and  engine,  of  6 
inch  diameter,  are  made  of  steeL  This  gives 
abont  ^  revolutions  of  the  engine  to  1  of  the 
driving  wheels.  The  speed  of  ascent  and  de- 
scent of  trains  is  about  2  miles  an  hour,  or  at 
the  rate  of  an  easy  walk.  The  engine  is  al- 
ways bdow  the  car,  and  entirely  flree  from  it, 
the  bumpers  simply  coming  in  contact.  The 
water-tank  and  wood-box  are  on  the  lower 
end  of  the  engine,  over  the  lower  axle.  The 
baggage  crate,  a  simple  platform,  runs  bek>w 
all,  and  is  attached  to  the  engine  by  chains. 

The  means  of  stopping  the  engine  are,  Jlrtl, 
a  rachet  and  pawL  The  ratchet  is  about  2 
inches  in  diameter  and  6  inches  fltoe ;  it  is 
placed  on  the  upper  axle;  and  the  pawl  is  al- 
ways playing  as  the  train  aseendt.  On  going 
down  hill  the  pawl  is  held  up.  but  can  be  in- 
stantly dropped  by  the  engineer.  In  addition 
to  this,  are  powerful  strap  brakes  on  each 
axle. 

Tot  stopping  the  cars  there  are— .;lr»<,a  ratchet 
and  pawl  on  the  upper  axle;  »eeondt  a  strap 
brake  cm  the  lower  axle,  or  as  in  some  recent 
oars.  2  shoe^brakes  at  each  wheel;  thirds  an 
ingenious  atmospheric  brake,  worked  by  the 
upper  axle  of  the  car,  through  the  gear  men- 
tUmed  and  crank  axle,  corresponding  in  all 
respects  to  those  on  the  engine.  One  of  the 
brakes  is  placed  on  each  side  of  the  car,  un- 
daraeath,  and  consists  of  a  plain  cylinder, 
about  8x  12  Inches,  with  piston  working  in  it 
airtight,  the  piston  being  joined  by  oonnect- 
ing  rod  to  the  corresponding  crank  on  crank 
shaft.  A  plain  air  passsge  oonneots  the  two 
ends  of  the  shaft,  so  that  the  air  is  pumped 
alternately  from  one  end  to  the  other.  A 
throttle  valve  is  placed  in  this  passage,  which 
la  under  control  of  the  brakeman  ;  and  he 
oan,  by  lessening  or  increasing  the  opening, 


increase  or  diminish  the  brake  power,  at  will^ 
As  this  axle  is  geared  to  the  central  rail,  it 
will  be  seen  that  the  car  is  positively  held  by 
the  brake,  and  does  not  depend  upon  friction. 

Mr.  Aikin  says,  they  find  a  great  economy  to- 
reeult  from  a  proper  oiling  of  the  central  rail. 
This  they  do  about  once  a  week,  by  a  can  at- 
tached to  the  engine,  with  a  proi>erly  adjust- 
ed opening. 

No  views  of  their  most  recent  engines  were 
obtainable,  and  the  ones  exhibited  are  of  the 
older  type.  7  000  passengers  were  carried  last 
year,  without  an  accident,  and  no  passenger 
has  yet  been  hurt 

A  gang  of  men  is  kept  constantly  on  the- 
line,  and  they  have  a  means  of  descending 
the  line  which  is  both  novel  and  interesting. 
Each  man  carries  a  kind  of  sled— «  flat  board, 
with  cross-pieces  for  the  feet  and  attachments. 
This  sUdes  on  the  central  rail.  Near  the  front 
end  a  brake  is  attached  on  each  side,  by  a  bolt 
running  across  the  board.  The  handles  of 
these,  reach  back  to  a  convenient  position  for 
the  rider  to  operate  either  by  lifting  or  press- 
ing down  (according  to  the  style  of  brake), 
and  the  brake  takes  hold  on  the  under  side  of 
the  protJecting  Up  of  the  central  rail.  It  re- 
quires large  practice  to  work  these  safely, 
but  Mr.  Aikin  says,  an  experienced  rider  will 
descend  the  length  of  the  line  in  4  minutes, 
and  be  able  to  stop  anywhere  he  desires. 

Some  details  of  this  road  are  given  in  the 
various  guide-books,  but  they  refer  rather  to- 
the  line  as  first  laid,  than  as  at  present  run- 
ning. 

There  are  muiy  omissions,  and  no  doubt, 
some  insccuracies.  in  this  communication, 
which  must  be  charged  to  the  hurried  msn- 
ner  in  which  the  notes  were  taken,  without 
time  for  revision  and  subsequent  correction. 

*  A  large  photograph  of  the  raUway  and  a 
train,  showing  clearly  the  arrangement  or 
track  and  centre  rail,  may  be  seen  at  the  So- 
ciety's rooms . 


LIST  OF  NEW  BOOKS  ON 

ENQINEERING   AND    TECHNOLOGY. 


Under  this  head  will  be  announced  new  books  on  these  and  kindred  subjects,  which  may 
be  professionally  useful  to  members  of  the  Society. 


Animals,  the  Uses  of~,  in  Belatlon  to  the  In- 
dustry of  Man.  a  Course  of  Lectures.  E. 
Lankester.  London.  12mo.  Hardwieke 
d  Bogue,    4s. 

Archeology  of  Rome.  The  Aqueducts,  traced 
from  their  Sources  to  their  Mouths.  John 
H.  Parker.  London.  8vo,  illun.  Murray,  15t. 

—  Discoveries  at  Ephesus  ;  including  the 
Site  and  Remains  of  the  Great  Temple  of 


Diana.  J.  T.  Wood.  London.  8vo.  Long- 
mans.  63s. 
Architectural  Sheet-Metal  Work,  Compendiunk 
of—,  embracing  Rules  and  Directions  for 
Estimates,  Items  of  Cost,  Nomenclature,. 
Tables  of  Brackets,  ModUlioos.  Dentals,. 
Trusses,  Stop-Blocks,  Frieze-Pieces,  ko. 
Architects'  SpedficaUons,  Tables  of  TiA 
Roofing,    Galvanized   Iron,   &c,    kc.  ;   to^ 
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TTbich  is  added,  the  Exemplar  of  arcbitec- 
taral  Sheet-Metal  Work,  cootaioing  Details 
of  the  GeDtenoial  Buildings,  and  other  im- 
portant Sheet-Metal  Work.  Deeigoa,  and 
Prices  of  arcbitectural  Ornaments,  as  man* 
ufactured  for  the  Trade,  and  a  Catalogue  of 
Cornices,  Window  Caps.  Mouldings,  ko.  A. 
O.  Kittredge.  Philadelphia.  8yo.  Baird. 
$10.00. 

Art,  a  Manual  of  the  historical  Development 
of— ;  pre-historic,  ancient,  classic,  early 
Christian  ;  with  special  Reference  to  Archi- 
tecture. Sculpture,  Painting  and  Orna- 
mentation. O.  O.  Zerffl.  London.  8vo. 
Hardwicke  d  Bogue.    6s, 

Azimuth  Tables  for  correcting  Compass 
Courses  and  Bearings,  being  the  Sun's  True 
Bearings,  corresponding  to  apparent  Time 
at  Place.  F.  Labrosse.  3d  ed.  Loudon. 
8vo.     Van  Notlrand,  New  York.     $6.26. 

Birds  of  Great  Britain  and  Ireland.  William 
Oardiner.  New  ed.,  4  vols.  London.  12m ). 
Hardwicke  <£  Bogue.     18s. 

Bridges  :  an  elementary  Treatise  on  their 
Construction  and  History.  F.  Jenkin.  Re- 
printed from  the  Encyclopedia  Britannlca. 
Edinburgh.    4to.    Longmans.   (London.)  5s. 

<——  Arch  and  Suspension  Trusses.  S.  H. 
Shreve.  New  York.  8vo,  illus.  ( Fan  NoiU 
rand.)    Announcement. 

Works  in  Iron  Bridge  and  Roof  Struc- 
tures. E.  Matheson,  2d.  ed.  London.  8vo. 
Spont,    {Ntw  York.)    168. 

-Cement,  Testing  of  Portland— J.  J.  Mann 
(Minutes  of  Proceedings,  Institution  of 
Civil  Engineers).  London.  8vo,  illus.  ln$t. 
Civil  Eng. 

Centi-Meter-Oramme,  Illustrations  of  the — , 
second  System  of  Units.  Prof.  Everett. 
London.    8vo.     Taylor  dk  Francis,    6s. 

Dynamics  ;  or,  theoretical  Mechanics  in  Ac- 
cordance with  the  Syllabus  of  the  Science 
and  Art  Department.  J.  T.  Bottomley. 
London.    12mo.    Collini.    Is.  6d. 

Eclectic  Engineering  Mugadne  (Van  No«- 
trand's).  Vol.  15.  July  to  December  inclu- 
sive. 1876.    New  York.    8vo.  illus.    $3.00. 

Pern  Paradise.  Francis  O.  Heath.  Sd  ed. 
Hodder  dk  Stnuf^Um.    London.    8vo.    6e. 

Firearms,  on  the  Influence  of—  upon  Tac- 
tics ;  historical  and  critical  Investigations 
b^  an  Officer  of  superior  Bank  in  the  Ger- 
man Army.  Trans,  by  E.  H.Wickham.  Lon- 
don.   8vo.    King.    7s.  6d. 

Fishes  ;  a  History  of  British  — .  R.  Hamil- 
ton. 3  vols.  London,  limo.  iUns.  Hard- 
wicke it  Bogue.    9s. 

Trout  Culture  ;  a  practical  Treatise  on 

the  Art  of  spawning,  hatching  and  rear- 
ing Trout  Charles  C.  Capel.  London. 
12mo.    Hardwicke  rf  Bogue.    2s.  6d. 

Forces  ;  Application  of  physical  — .  Am6- 
deo  Quillemin.  Trans,  by  Mrs.  Lockyer, 
eU.  by  J.  Norman  Lockyer.  London.  8vo, 
illus.    MaemiUan  {Xew  York).    368. 

Forests  and  Moisture:  or  Effects  of  Forests 
on  Humidity  of  Climate.  John  C.  Brown. 
Edinburgh.  8vo.  (Simpkin,  London.) 
lOe.  6d. 

furniture.  Designs  and  Sketches  for—,  in 
the  Neo  Jacobean  and  other  Styles.  Ber- 
nard E.  Smith.  London.  Folio,  illus.  ( Van 
Nttstrand,  New  York).     $21.00. 

-^ame.  the  large  and  small  — ,  of  Bengal  and 
the  Northwestern  Provinces  of  India.  J.  H. 
Baldwin.    London.    16mo.    King.    21s. 

■Oas;  a  practical  Treatise  on  the  Mannfacture 
and  Distribution  of  Coal  — .  William 
•Richards.    4to,  illus.    Sp^ns.    {Nem  York.) 


Geological  Survey,  Memohrs  of  — 
and  Wales  (English  Government  PnbUca- 
tions).  Geology  of  East  Somerset  and 
Bristol  Coalfields ;  or  Descriptions  of 
the  Rocks  comprised  in  Sheet  10,  part  of 
Sheet  35.  and  adjoining  Portions  of  Sheets 
18. 20.  and  21  of  the  (one  Inch)  geological 
Survey  Map  of  England.  Horace  B.  Wood- 
ward. With  Notes  by  H.  W.  Bristow.  W. 
A.  E.  Usher,  and  J.  H.  Blake,  and  Appen- 
dix by  F.  Rutley.  on  the  microscopic  Char- 
acter of  the  eruptive  Rocks,  and  Lists  of  , 
Fossils  by  R.  Etheridge.  London.  8vo. 
18s. 

Geology  of  the  northern  Part  of  the  Eng- 
lish Lake  Districts.  Quarter-sheet  101  S.  E., 
including  Sheets  63.  64.  68.  70,  71.  76.  and 
portions  of  64.  66.  66,  57,  62,  65,  G8.  73,  74, 
76,  Cumberland,  and  12,  18.  19,  Westmore- 
land, on  Scale  of  6  inches  to  Mile.  J. 
Clifton  Ward.  With  Appendix  on  New 
Species  of  Fossils.  R.  Etheridge.  London. 
8vo.    9s. 

Hydraulics  and  hydraulic  Motors  with  Theory 
of  the  Steam  Engine,  trans,  from  Vol.  n.  of 
Weisbach's  Engineering,  by  A.  Jay  DuBois. 
New  York.  Wiley  db  Sons.  (Announce- 
ment.) 

,  rural ;  a  practical  Treatise  on  rural 

Household  Water  Supply,  giving  a  ftdl  De- 
scription of  Springs  and  Wells,  Pumps  and 
hydraulic  Ram.  with  Instructions  in  Cis- 
tern Building,  Laying  of  Pipes,  ho.  W.  W. 
Grier.    Philadelphia.    8vo,  111ns.    $0.76. 

Iron  Manufacture,  a  concise  History  of  ~ 
— ,  of  the  American  Colonies  up  to  the 
Revolution,  and  of  Pennsylvania  until  the 
present  Time.  John  B.  Pearse.  Philadel- 
phia. 12mo,  illus.  AUm,  Lane  dt  SoaU. 
$2.00. 

Library,  a  Classification  and  Subject-Index 
for  cataloguing  and  arranging  the  Books 
and  Pamphlets  of  a  Library.  Melvil  Dewey. 
Boston.    8vo.     Ginntt  Heath.    $1.00. 

Life,  the  Puzsle  of—,  and  how  it  has  been 
put  together,  a  abort  History  of  vegetable 
and  animal  Life  upon  the  Earth,  from  the 
earliest  Times,  including  an  Account  of 
pre-historic  Man.  his  Weapons,  ToUs.  and 
Works.  Frederick  Waddj.  London.  12mo, 
illus.    Longmans.    6s. 

Magnetic  Declination  in  the  United  States  and 
other  Parts  of  North  America,  the  secular 
Change  of—.  Washington.  4to.  U.  S,  Ooast 
Survey. 

Mathematics  complete  :  a  Science  Manual. 
H.  Major.  Manchester.  12mo.  [London. 
Simpkin.)    2s.  6d. 

Masonrv.  Bricklaying  and  Plastering,  theo- 
retical and  practical:  the  new  Guide  to  •*. 
Ed.  by  R.  Scott  Burn.  London.  4to,  IUns. 
(Van  Nostrand.    New  York.)    $21.00. 

Minicg  Engineers,  Transactions  of  the  Amer- 
ican Institute  of .    Vol.  IV.    May.  1875. 

to  February  1876.    Easton.    8vo,  illus. 

Machinery,   a  descriptive  Treatise    on 

Machinery,  Tools,  and  other  Appliances 
used  in  Mining.  G.  G.  Andre.  (To  be 
completed  In  12  monthly  Paris.)  Part  I. 
London.  4to,  iUus.  Spont.  (New  York,) 
$2.00. 

Mineralog}'.  Text-Book  of—.  E.  S.  Dana. 
New  York.  Wiley  dt  <S^Ofw,  (Annoonce- 
nient.) 

Mineral  Statistics  for  1875.  (Parliamentary 
Report.)    London.    8vo.    2s. 

Oils  and  Water  Colors.  William  Rentop. 
Edinburgh.  12mo.  (Hamilton,  London.) 
6s. 
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-  OrdDAiice.  Description  of  oanU  8-Incb  Breech- 
Loading  Howitxers.  with  loPtmctions  for 
tbelr  Uie  and  Care.  M.  Sicard.  WaahlnK- 
ton.    8vo,  illoa.    Oov.  Printing  Office. 

Petroleum,  the  early  and  later  History  of 
— -.  with  authentic  Facts  in  Regard  to  its 
Deyelopment  in  western  Pennsylvania,  and 
Sketches  of  the  pioneer  and  prominent 
Operators,  together  with  the  refining 
Capacity  of  the  United  SUtes.  J.  T.  Henry. 
Philadelphia.    8vo,  111ns.    Baird.     $4.50. 

Price  Tables,  specially  designed  for  V^e  in 
the  Iron,  Steel,  Brass,  Copper,  Lead,  Tin, 
and  Zinc  Trades.  George  lieecroft.  6th  ed., 
rcT.  and  enl.  by  John  O.  Butler.  Leeds. 
12mo.    {London.    Simpkin.)    16s. 

Bailways.  Treatise  on  the  Law  of  — . 
WUliam  Hodges,  6th  ed.,  by  J.  M.  Lely. 
London.    8vo.    Sweet.    38s. 

Bailway  Tires,  the  Fracture  of  — .  W.  W. 
Beaumont,  with  Abstract  of  Discussion 
(Minutes  of  Proceedings,  Institution  of 
Civil  ihigineers).  London.  8vo,  illus.  Intt, 
Civil  Enginem. 

Bivers  Pollution  Prevention  Act,  1876.  W. 
O.  Lnmley.  London.  8vo.  Shawt. 
3s.  Bd. 

Hoof  Trusses,    graphical    Analysis  of , 

for  the  Use  of  Eogineers,  Architects  and 


Builders.  Charles  E.  Greene.  Chicago. 
8vo,  lUus.    Engineering  Xews.     $1.35. 

Science.  Familiar  Lectures  on  some  Mys- 
teries and  Discoveries  in—.  T.  S.  Philpson. 
London.  8vo.  ( Van  No*trand.  I>few  York.) 
$3.76. 

Leotures  on  some  recent  Advances  in 

physical^,  with  a  special  Lecture  on  Force. 
P.  G.  Tait.  2d  ed.,  rev.  London.  8vo. 
MacmiUan.    {New  Fork.)    9s. 

Outlines  of  an  iudustritl  Science.  David 

Syme.    London.    8vo.    King.    6s. 

Steam  Engine,  a  practical  Treatise  on  the 
,  containing  Plans  and  Arrange- 
ments of  details  for  fixed  Steam  Engines, 
with  Essays  on  the  Principles  involvea  in 
Design  and  Constrnctiou.  Arthur  Rigg. 
(To  be  completed  in  12  monthly  parts.) 
Part  I.  London.  4to,  illus.  Spom.  {Xew 
Vork.)     $2.00. 

Trigonometry,  the  Elements  of  plane  — . 
H.  N.  Wheeler.  Boston.  12mo.  Ginn  d 
Hfatk.     $1.25. 

Univen^e  (the).  F.  A.  Pouchet  4th  ed. 
Edinburgh.  8vo.  Blackit.  {London.) 
12s.  6d. 

Vegetable  Kingdom,  the  Effects  of  Cross  and 

8elf-Fertillzation    in    the .      Charles 

Darwin.    London.    8vo.    Murray.    128. 


ADDITIONS   TO 

LIBRARY     AND     MUSEUM. 


NoTK.— "  Copies  for  distribution  "  named  in  this  list.  will,  in  order  of  receipt,  be  sent  to 
enembers  who  apply,  until  the  supply  is  exhausted. 


DONATIONS  ARE  ACKNOWLEDGED  AS  FOLLOWS: 


From  Ameriean  Institute  of  Mining  En- 
gineers : 
Transactions.    Vol.  IV.    May,  1876,  to  Feb- 
maiy,  1876.    Easton. 

From  John  Bogart.  New  York  : 
Third  Annual  Report  of  Board  of  Commis- 
sioners of  Department  of  Public  Parks.  New 
York,  from    May    1st,   1872.  to  December 
31st.  1873. 

From  T.  C.  Clarke,  Philadelphia  : 
Proceedings  ot  the  American  Philosophical 
Society  for  promoting  Useful  Knowledge. 
Philadelphia.    Nos.  9S-95,  97. 

From  Samuel  S.  Cox,  M.C., Washington: 
Annual  Message  of  President  of  United  States, 

December  4th.  1876.  with    Accompanying 

Documents.    Washington. 
<^ngressIonaI  Directory,  XLTV  Congress,  2d 

Beesion.    Washingten. 

From  J.  J.  B.  Cross,  Tonkers,  N.  T.: 
Depertment  of  Public  Parks,  New  York.    Re- 
ports of  the  Landscape  Architect,  and  the 
Civil  and  Topographical  Engineer,  on  laying 
out  the  23d  and  24th  Wards,  New  York. 

From  M.  S.  Day,  U.  8.  Navy  : 
Report  of  the  Trigonometrical  Survey  of  Island 
of  Hokkaido,  for  1875.    New  York. 

From  John    Eaton.    Commissioner  of 
Education.  Washington  : 
Public  libraries  in  the  United  States,  their 
History,  Condition  and  Management.  Special 
Report     Parts  I.  II.    Washington. 


From  C.  Douglas  Fox,  London  : 
Institution  of  Civil  Engineers  ;  Charter.  By- 
Laws  and  Regulations ;    Subjects  for  Pa- 
pers, Session  187&-76.    (2  numbers.) 
From  G.  H.  Frost.  Cbicsgo  : 
Graphical  Analysis  of  Root  Trussos .    Charles 
E.  Greene.  Cbicsgo. 

From  S.  T.  FuUer.  Philadelphia  : 
39th  Annual  Report  of  the  Philadelphia.  Wil- 
mington k  Bultimore  R.  R.  Co.  for  year  end- 
ing October  31st,  1876.    PhiUdelphia. 
From  J.  T.  Gardner,  Albany  : 
Relation  between  topographic  Surveys  and 
the  Study  of  public  Health.    J.  T.  Gardner. 
Albany. 

From  G.  E.  Gray.  San  Francisco  ; 
Techachapi  Pass,  on  Line  of  Southern  Padflo 
Railway  (3  photographs). 

From  G.  S.  Greene.  New  York  : 
Department    of   Public    Parks.    New    York. 
Speciflcatious,  &c.,  for   building   an  Iron 
Bridge  across  Harlem  River. 

From  Albert  Hill,  New  York  : 
Analysis  of  Specifications  for  Steel  Cable  Wire 
for  East  River  Suspension  Bridge.    Albert 
HIU.    New  York. 

From   Institution  of  Civil  Engineers, 
London  : 
List  of  Members.  January  Ist,  1877. 
Excerpts  from  Minutes  of  Proceedings.    See- 
tions  1876-7,  Part  I.,  as  follows  : 
Fracture  of  Railway  Tires.  W.  W.  Beaumont, 
with  Abstract  of  Discussion. 
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The  Japan  Lights  with  -which  the  Japan 
Oovemment  has  prorided  the  leading 
Ports.     R.  H.  Brunton  ;    with  Abstract 

of  DiscQSsion. 
Permanent  Way  of  Railroads.      B.  Price 
Williams  ;  with  Abstract  of  Discussion. 
Testing  of  Portland  Cement.   L  J.  Mann. 
From   Capt.  W.  N.  JeflTers,    Chief   of 
Bureau  of  Ordnance,  Kavy  Depart- 
ment, Wsahington : 
Description  of  naval  3-inch  Breech-Loading 
Howitzers,  with  Instructions  for  their  Care 
and  Use.    Washington. 

From  North  of  England   Institute  of 
Mining    and   Mechanical  Engineers. 
Newcastle-on-Tyne,  England : 
Transactions.  September  and  October.    Kew- 
castle-on-Tyne. 

From  P.  H.  PhUbrick.  Iowa  City,  la.: 
Catalogue  of  the  SUte  Univeraity  at  Iowa  City, 
for  1878-4,  1876-6.  (2  numbers.) 
From  W.  H.  Paine,  Brooklyn  : 
Spedflcations  for  Steel  Cable  Wire  for  East 
River  Suspension  Bridge.    (Copies  for  dis- 
tribution.) 

From  P.  P.  PanayefT,  Moscow,  Russia: 
Album  of  Patterns  of  Rails  for  Tramways. 
Map  of  Moscow. 

Treatise  on  Construction  of  dredging  Ma- 
chines and  their  Wotk.  P.  P.  PanayefT, 
Moscow  (Russian). 

From  C.  P.  Sandberg,  London  : 
On  Bail  Joints— from  "  Engineer."    London. 
(6  copies). 

From  L  W.  Smith,  San  Francisco: 
Act  relating  to  Commissioners  of  Transporta- 
tion of  State  of  California,  their  Powers  and 
Duties.  Approved  Aprd  3d,  1876.  Sacra- 
mento. (6  copies.) 
Form  of  Annual  Report  of  Railroad  Companies 
to  the  Board  of  Commissioners  of  Trans- 
portation of  State  of  California,  for  year  end- 
ing June  30th,  1876.  Sacramento.  (6  copies.) 


From  Society  of  Architects  and  Engi- 
neers of  Hanover  : 
Journal  of  the  Society.    Vol  12.    Part  lY. 
(Oerman.) 

From  the  Society  of  Civil  Engineers, 
Paris: 
Papers  and  Proceedings  of  the  Society.  Sep- 
tember, October,  1876.    Paris  (French). 

From  R.  H.  Thurston,  Hoboken.  N.  J.  * 
Exhibits  of  the  Stevens'  Institute  of  Techno* 
logy   at   the   Centennial   Exhibition.    Ho* 
boken.    (Copies  for  distribution.) 

From  J.  N.  Tubbs,  Rochester,  N.  Y. : 
Rochester  Water  Works.  Specifications  for 
Cast  Iron  Distribution  Pipes  with  their 
Branches  ;  for  Excavation  and  Re-filling  c  f 
Trenches  for  Water  Pipes,  and  for  Laying 
such  Pipes.    (2  numbers.) 

From  United  States  Coast  SxnTey,Wa«b. 
ington : 
Secular  Changes  of  magnetic  Declination  in 
the  United  States  and  other  Parts  of  North 
America.    Washington. 

From  Union  Iron  Co.,  Buffalo  : 
Plans  of  the  Louisiana  Draw  Bridge  (2  sheets). 

From  Gen.  G.   K.  Warren,    Newport,. 
R.  L  : 

Report  on  the  Transportation  Route  along  the- 
Wisconsin  and  Fox  Rivers,  in  State  of  Wis- 
consin. Washington.  (Copies  for  distribu- 
tion.) 

From  Miscellaneous  Sources  : 

American  Library  JoumaL  September  SOth,. 
1876. 

Encyclopaedia  Britannica.  9thedXi0D.  Vols. 
I.-V.    AtoCle. 

Library  Table.    VoL  IL,  No.  2.    New  York. 

Prospectus  of  American  Wood  Preserving 
Oompcmy.    New  York,  1870. 

Tribune  Almanac  and  political  Raster  for 
1877.    New  York. 


ANNOUNCEMENTS. 


MxsTmos  OF  THE  SociETT  for  the  next 
three  months  will  be  held  as  follows  :  reffular 
meetings,  when  ballots  for  members  will  be 
canvassed,  and  other  business  done,  Wednes- 
day. March  7th.  April  4th  and  May  2d  ;  and 
stated  meetings,  for  consideration  of  profes- 
sional topics  and  enjoyment  of  social  inter- 
course, Wednesday,  February  2l8t,  March 
21st  and  April  18th— each  at  8  o'clock  p.  m. 

MSBTIMOS    OF    THE    BOAHD    OF  DlBECTIOir 

during  the  same  term,  for  the  transaction  of 
regular  business,  will  be  held  March  7th, 
April  4th  and  May  2d,  at  3  o'clock  p.  m. 

A  gtneral  meeting  of  the  AicKRiOiiN  Insti- 
TUTB  OF  Mu<Z!fo  Emgineebs  Will  couveue 
Tuesday,  February  27th,  at  8  o'clock  p.m.,  at 
the  rooms  of  this  Society.  One  or  more 
sessions  will  be  held  on  Wednesday,  at  the 
Columbia  College  School  of  Mines.    Wednes- 


day evening  will  be  devoted  to  a  converutione 
at  the  rooms  of  this  Society,  in  which  mem- 
bers of  both  associations  will  take  part.  An 
informal  discussion  will  be  had  on  the  advis- 
ability and  practicability  of  adopting  in  thia 
country  the  metric  system  of  weights  and 
measures. 

Papebs  have  beeh  Rsceivbd  for  presen- 
tation to  the  Society,  since  the  last  announce- 
ment, as  follows : 
Failure  of  the  Railway  Bridge  at  Ashtabula,. 
Ohio. 
O.  K.  Warren.    January  18th,  1877. 
E.  S.  Philbrick.    February  6th,  1877. 
"Levees,  as  a  System  of  reclaiming  low 
Lands." 
Discussion— J.  F.  Flagg.  Feb.  18th,1877. 

Title  Page  and  Index  of  Yolume  n.  Pro- 
ceedings, is  issued  herewith. 
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p»roceedi:ngs. 

Vol.  III.   March,   1877. 
]MINUTES     OF     MEETINGS. 

(Abstractor  gach  as  may  be  of  general  interest  to  members.) 

OF  THE  SOCIETY. 

Febbuary  21st,  1877. — A  stated  meeting  was  held  at  8  o'clock  p.  m. 

A  paper  by  Charles  Macdonald,  C.  E.,  of  New  York,  on  **The  Failure 
of  the  Ashtabula  Bridge"  was  road,  and  a  discussion  by  Messrs.  Thomas 
C.  Clarke,  Charles  Hilton,  Chailes  E.  Emery  and  others  followed. 

Marc^  7th,  1877. — A  regular  meeting  was  held  at  8  o'clock. 

A  paper  by  J.  Foster  Flagg,  C.  E.,  of  Meadville,  Pa.,  in  discussion 
of  **  Levees  as  a  System  of  Reclaiming  low  Lands*"  was  read. 

Reference  was  made  to  work  of  the  Committee  on  **  Quarters  for  the 
Society  "  and  the  best  measures  to  be  taken  for  purchase  of  a  house  for 
this  purpose  were  considered. 

Prof.  Robert  H.  Thurston,  Secretary  of  the  United  States  Board  to 
test  Iron,  Steel  and  other  Metals,  made  a  verbal  report  of  its  operations 
to  date  and  of  its  present  standing. 

OF    THE    BOARD    OF    DIRECTION. 

Makch  r»TH,  1877. — A  s^HJoial  meeting  for  consideration  of  applica- 
tions for  ailmission  to  the  Society  was  held  at  3  o'chwk  p.  m. 

Mabch  7th,  1877.  —In  absence  of  a  quorum,  no  stated  meeting  was 
held. 

*  CXXI.    LeveeH  as  a  System  of  Reclaiming  low  Lands,  by  George  W.  R.  Bayley.    Trans- 
actions, Vol.  V,  page  115. 
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LIST  OF  NEW  BOOKS  ON 


ENQINEERING   AND   TECHNOLOGY. 


Under  this  head  will  be  uinouQoed  new  books  on  these  and  kindred  subjects,  which  may 
be  professionally  useful  to  members  of  the  Society. 


Acoustics,  Light  and  Heat.  William  Lees. 
Advanced  Series.  London.  12mo,  illus. 
CoUins.    28. 6d. 

Altitude  Tables  — .  Pocket  G.  J.  Symons. 
London.    82mo.    Stanford.    2s.  6d. 

Antiquities,  Half^Hours  among  some  English 
— Lewellynn  Jewett.  London.  8vo,  illus. 
Hardwicke  dk  Bogue,    5b. 

Records  of  the  Past,  being  English 
Translations  of  the  Assyrian  and  Egyptian 
Monuments.  YoL  VIII.  London.  Bagstar. 
8s.  6d. 

Art,  Persian— B.  M.  Smith.  (South  Kensing- 
ton Museum  Handbook.)  London.  12mo. 
{Van Nostrand.    Aew  Fork.)    $1.00. 

Architects  and  Engineers,  Transactions  of  the 

Society  of at  Hanover.    Vol.  XXIII., 

Parti.    4to,  illus.    (German.) 

Builders'  and  Contractors'  Pocket  Book 

of  Prices  and  Memoranda  for  1877.  Wil- 
liam Young,  ith  ed.  London.  32mo. 
Spotu.    [New  York.)    8«.  6d. 

Architecture.  Notes  on  the  Churches  of  Der- 
byshire. J.  Charles  Cox.  Yol.IL  Loudon. 
8vo.    Bemrote. 

School— being   practical    Remarks   on 

Planing,  Designing.  Building  and  Fur- 
nishing School  Houses.  Edward  R.  Bob- 
son.    2ded.    London.    8vo.    Murray.  188. 

Birds  of  Prey  (Our)  ;  or  the  Eagles,  Hawks 
and  Owls  of  Canada.  Henry  G.  Vennor. 
MontreaL  4to,  illus.  (Worthingtotu  New 
York.)    $12.00. 

Boilers,  a  Treatise  on  Steam— their  Strength, 
ConstrnctioD,  and  economical  working,  ith 
ed.,  rev.  Robert  Wilson.  London.  12mo, 
illus.    Lockwood.   As. 

Bookbinding  at  Home  :  a  practical  Treatise 
on  Bookbinding.  Plymouth.  8vo.  Mc'Cal- 
Iwm.   6d. 

Botany.  Aids  to — consisting  of  brief  Outlines, 
of  the  elementary  Facts  of  the  Science,  in- 
cluding a  Description  of  the  moat  import- 
ant N.»tural  Orders.  C.  E.  Semple.  12mo. 
London.     BaWiere.    Is. 

Brevets,  the  HiHtory  and  legal  Effects  of 
Brevets  in  the  Armies  of  Great  Britain  and 
United  States,  from  their  Origin  in  1092  to 
the  present  Time.  Jaa.  B.  Fry.  New  York. 
8vo.      Van  Nostrand.     $3.50. 

Brewing  on  scientific  Principles,  the  Art  of— 
New  el.,  en,  and  imp.  London.  18mo. 
Comith.    28.  Gd. 

Bridge,  Report  of  Chief  Engineer  of  the  New 
York  and  Brooklyn  — .  W.  A.  Roebling. 
Brooklyn.    8vo.    Eagle  Print. 

Bridges,  Conditions  of  Resistance  of  Swing— 
Julea  Gaudard  (Minutes  of  Proceedings,  In- 
stitution of  Civil  Engineers.)  London. 
8vo.  illus.     Inst.  Civil  Eng. 

Building.  Home- -a  Book  of  Facts  relative  to 
Building.  Living.  Materials.  Costs  at  about 
400  Places  from  New  York  to  San  Francisco, 
containing  original  Designs  of  Buildings, 
with  short  descriptive  Hpeciflcations;  also 

-  extended  Specifications  of  Materials  and 
Labor,  Merchandise  ana  where  it  may  be 


procured,  Cost  of  Materials  at  about  400 
Places.  Descriptions  and  Statistics  for  1876 
of  over  250  Cities,  Towns  and  Hamlets. 
E.  G.  Hussey.    4to.  illns.    Umsey.     $5.00. 

Carriajfes,  Treatise  on  military and  other 

Manufactures  of  the  Royal  Carriage  De- 
partment. W.  Eemmis.    London.    8vo.   5s. 

Chemical  Analysis,  and  Introduction  to  quali- 
tative Analysis.  F.  Beilsteln.  TransL 
from  the  3d  ed.  by  I.  J.  Osbun.  New  York, 
12mo.     Van  Vostrand.    $0.75. 

Chemistry,  the  Principles  of ;  an  intro- 
duction to  modern  Chemistry,  for  the  Use 
of  Students.  Ira  Remsen.  Philadelphia, 
12mo,    Lea.    (Announcement) 

Chemist's  Manual  ;  a  practical  Treatise  on 
Chemistry  (qualitative  and  quantitative 
Analysis),  Stoichiometry.  Blow-pipe  Anal- 
ysis, Mmeralogy,  Assaying,  pharmaceutical 
Preparations,  human  Secretions,  specific 
Gravities.  Weights  and  Measures,  &c.,  &c.. 
Henry  A.  Mott.  New  York.  8vo.  illus. 
Van  Noslrand.    $6.00. 

Colorist.  the  textile—.  Vol.  n.  Manchester. 
8vo,  illus.    Palmer  dk  Howe.    21s. 

Colors,  the  Absorption  of  Light,  and  the 
Colors  of  natural  Bodies.  (Science  Lectures 
at  South  Kensington.)  12mo.  illus.  Mac- 
mi:ian.    {New  York.)    6d. 

Commercial  Products  of  the  Vegetable  King- 
dom, considered  in  their  various  Uses  to 
Man,  as  furnishing  Food.  Clothing.  Medi- 
cine, kc.  and  in  their  Relation  to  the  Arts 
and  Manufactures  ;  forming  a  practical 
Treatise  and  Handbook  of  Reference  t  >  the 
Colonist.  Manufacturer,  Merchant  and  Con- 
sumer, on  the  Cultivation.  Preparation  for 
Shipment  an.i  commercial  Value,  kc,  of 
the  various  Substances  obtained  from  Trees 
and  Plants  entering  into  the  Husbandry  of 
of  tropical  and  sub-Tropical  Regions.  P.  L. 
Simmonds.  2d  ed.,  rev.  and  imp.  London. 
8vo.    Spont.    (Sew  York.)    $8  00. 

Electricity  and  the  electric  Telegraph.  George 
B.  Prescott.  New  York.  8vo,  jIIus.  Ap]^- 
tons.     $5.00. 

.    An  Introduction  to  the  Theory  of , 

with  numerous  Examples.  Linuieus  Cum- 
ming.  London.  12mo.  MacmiUan.  {New 
York.)    $3.00. 

Electrometers.  James  Bottomlcy  (Science 
Lectures  at  South  Kennington)-  London. 
12rao,  illus.    MacmiUan.  (Xeio  York.)    $0.50. 

Euglneerinu  Papfrs.     Abbtracts  of ,  In 

in  foreign  Transactions  and  Perlodicala. 
Ed.  by  .James  Forrest.  ( Minutes  of  Proceed- 
ings. Institution  of  Civil  Engineers,  Vol. 
XL\T  )     Loudon.    8vo.     Inst.  CirU  Eng. 

Engineers.  Annual  Report  of  the  Chief  of 
—  U.  S.  Army,  to  thp  Sercetary  of  War, 
for  1876.  A.  A.  Humphreys.  3  vols.  Wash- 
ington.   8vo,  illus.     Gov.  Printing  Office 

.    Papers  on  Subjects  connected  with 

the  Duties  of  the  Corps  of  Royal  — ,  con- 
tributed by  OflBcers  of  the  Royal  Engineers. 
Vol.  XXIII.  Lmdon.  8vo.  {Van  Nmt rand. 
New  York.)     $8.00. 
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EntomoU>gj,  economic  — .  Aptera.  Andrew 
Mumy.  (Bouth  Kensington  Huidbooke.) 
London.     8vo.     Chapman  A  HaU.    7t.  6d. 

Fairbaim.  William,  the  Life  of— partly  written 
by  hime(*If.  Ed.  and  com.  by  William  Pole, 
ijondon.    8vo,  portrait.     Lonffmnns.    18b. 

Fire  (TiemlBtry,  or  Pyroloiry.  W.  A.  Rosa. 
London.    4to,    Span*.     {New  York.)    36ii. 

Food.  8ome  Account  of  its  Sources,  Con- 
stJtuenta  and  Usea.  A.  H.  Church.  (South 
Keni»iugton  Handboiks.)  London.  8vo. 
Chapman  d  Hall.  (Van  Xostrand,  New 
rork.]     $1.00 

Oeology  of  the  eaalem  End  of  Eaaex  (Walton 
Nazf  and  Harwich.  Kxplauatiou  of  Quar- 
ter Sheet  48  8.  £.,  with  tlie  adjoining  part 
of  48  N.  E.)  William  Waitaker.  London. 
8vo.     {Efujlish  Gov.  Pub.)    9d. 

Outlines   of   Field  — .      Prof.    OelWe. 

(Science  Lectures  at  South  Kensinjtton.) 
London.  12mo,  illus.  MacmiUan.  {New 
York.)    6d. 

Gold  Worker,  the  practical—  :  or  the  Gold- 
amitha'  and  Jewelers'  Instructor  in  the  Art 
of  Alloying,  Melting.  Reducing,  Coloring, 
Collecting  and  KeAning  ;  the  Processes  of 
Manipulation.  Recovering  of  Waste,  chem- 
ical and  physical  Properties  of  Gold,  with  a 
new  System  of  Mixing  its  Alloys.  Solders. 
Enamels,  and  other  useful  Rules  and  re- 
ceipts. George  E.  Gee.  London.  8vo. 
Crotby  d:  D^ckwood.    7s.  6d. 

Injectors,  their  Theory  and  Tse.  Trans,  from 
the  French  of  M.  Leon  Pouchet  (Van 
Noatrand's  Science  Series.)  New  York. 
12mo.     Van  Nottrand.     $0.50. 

Insects  Abroad  ;  being  a  popular  Account 
ol  foreign  luHects.  J.  G.  Wood.  London 
8vo.    Longman.    14s. 

Social  Life,  mental  Powers  of A. 

8.  Packard.  Jr.  (Half  Hour  Recreations  in 
Natural  History.)  DirlMon  I,  in  12  parts. 
Boston.  12mo.  Eslu  A  Laurial.  Per  part 
$0.25. 

The   various   Contrivances    by  which 

Orchids  are  fertilized  by Charles  Dar- 
win. 2d  ed..  rev.  London.  8to.  illua. 
Murray.    9s. 

Iron  and  St^el  at  the  Vienna  Exhibition. 
William  P.  Blake.  Washington.  8vo,  illus. 
{PeoM,  New  Haptn.)     $1.00. 

Lanscax>e  Gardening,  the  Handbook  of  prac- 
tice   .  designed  for  City  and  suburban 

Residences  and  Country  Srhool-houses. 
containing  Designs  for  Lots  and  Grounds, 
drawn  to  a  srale.  with  Schedules,  showing 
where  each  Tree,  Shrub,  etc.,  should  be 
planted  ;  Instructions  how  to  form  Lawns. 
Build  Roads  ;  on  Turfing,  Protection  and 
care  of  Trees  Cuttings,  Evergreens.  Hedges. 
Screens,  etc.  ;  Perennials,  herbaceous 
Plants,  etc. ;  Descriptions  of  leading  Trees 
and  Shrubs,  with  Remarks  as  to  Soil  and 
Position.  F.  R.  Elliot.  Rochester.  8vo, 
illus.     Dewejf.     $1.60. 

Mi0^1t<^  "^^  Fayence.  Italian,  Sicilian.  Ha- 
jorcan,  Hi>«pano-More«que,  and  Persian. 
Arthnr  Beck  with.  New  York.  12mo.  iJlus. 
AppUton.    $1.50. 

Maltster,  (the)  a  compendious  Treatise  on  the 
Art  of  Malting  in  aU  its  Branches.  W.  R. 
Loftus.  New  and  rer.  ed.  London.  12mo, 
L^ftu*.    3s.  6d. 

Mechanical  Engineers.  Proceedings  of  Insti- 
tution of ,  October,  1876.  Birming- 
ham.   8vo,  illus. 

Metal  Work,  illustrating  the  chief  Processes 
employed  by  the  Goldsmith,    Silversmith, 


Jeweler,   and  Art  Workman  in  Brass.  Cop« 
per.  Iron.   Steel.  Bronze    or  other  Metal, 
In  40  parts.      London.    4to,  Illus.     Virtue,. 
(Announcement.)    Per  Part  Is. 
Metallurgical  ProcoKses.     A.  W.  Williamson. 
(Science    Lectures   at   South  Kensington.) 
London.     I'imo.      MacmiUan   {New   York.) 
$0.20. 
Microscopical  Examination  of  Crude  Drugs 
and  other  Vegetable  Products.      Mark  W. 
Harrington.   Ann  Arbor.    12m«'.   Sheehan  tt 
Co.    {Van  Nottrand,  New  York).    $0.40. 
MlcroKcopIst  the  — ,  a  Manual  of  Microsctjpy 
and     Compendium    of    the    microscopic 
Sciences,   Micro-Mineralogy,    Micro-Chero- 
istr>\    Biology,  Histology  and  Pathological 
Histology.     J.  H.  Wythe.    3d  ed..   rewrit- 
ten and  enl.      Philadelphia.       8vo,    illus. 
Lindsay  <(■  Blakman.     $4.50. 
Mining,  lectures  on  — .   J.  Gallon,  trans,  by 
P.  Le  Neve  Foster  and  W.  Galloway.     Vol. 
I  :  text,  8vo  :  4to  Atlas  of  plates.    London. 
Dulau.     23s. 
Money,  bi- Metallic  — .    Emile  de  Lavaleye, 
trans,  by  George  Walker.      New  York.  8vo. 
Banker's  Mag.  Off.     $0.3tl 
Natural  History,  Curiosities  of—.    Ist  Series. 
Francis  T.  Buikland.     New  ed.     London. 
12mo.     Bentley      3s.  6d. 
Nautical  Magazine  for  1876.    London.    8vo. 

Simpkin.  15s. 
Naval  History,  a  Text-Book  of  Facts  for  the 
Use  of  Students.  John  Thompson.  Wash- 
ington. 12tno.  Shiilington. 
Navigation  made  easy;  or  the  Mariners'  daily 
Assistant  and  Self-Instructor.  Henry  Mar- 
shall. New  York,  8vo.  Van  Nottrand. 
$1.60. 

Ornament,  modern  Surface  .     Original 

Designs,  in  6  parts  of  4  Plates  each.  New 
York .  4to.    Sabin .    Per  part  $  1 .00. 

Percentage,  the  30  possible  Problems  cf 

embracing  a  full  and  exhaustive  Discussion 
of  the  Theory  of  general  Percentage.  W. 
H.  Bradford.  Weedsport,  16mo.  Bardeen 
rf  ro.     $0  25. 

Perspective,  third  Grade in  12  Parts.     H. 

J.  Dennis.  London,  16mo.  BaxUiere.  Per 
part  Is. 

Poli'ical  Economy,  Introduction  to . 

Arthur  L.  Perry.  New  York,  12mo.  5crt6- 
ner.  $1.50. 
Photography.  Annual  of  and  photo- 
graphic News  Almanac  for  1877.  Loudon, 
rimo.  Pij)er.  Is. 
Pnraps.  Hist<»ry  and  theoretical  Laws  of  cen- 
trifugal    as  supported    by   Experiment 

and   their  Application  to  this  Design.     R. 
(Merc  Parsons      (Minutes  of  Proceedings. 
Institution  of  Civil   Engineers.)    London, 
8vo,  Illus.     Inst.  Civil  ting. 
Railroad  Commiiisioners  of   Massachusetts, 

Eight  Annual  Report  of  the  Board  of . 

Boston.  8vo. 
Railway  PaHsengers  and  Railway  Companies; 
their  Duties,  Rights  and  Liabilities.    Louis 
A.    Goodeve.      London,    8vo.      Stevens   t£ 
Haynes.     5s. 
Ship-Building  on  the  Merrimac  River.    His- 
torical Sketch  of  — .    John  J.  Currier.   Bos- 
ton, 8vo.      Williams      $0.50. 
Slide  Rule.      Hand-book  of .    W.  H.  Bay- 
ley.     New  and  rev.  ed.    London,    12mo. 
Bell  tf  Sons.    6s. 
Steam    Engine.      Pocket-book  on  the  com- 
pound   .    N.    P.  Burgh.    London, 

Ifimo.  illus.  Lockwoodd  Co.  {  Van  Nottrand. 
New  York )     $3.76. 
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Trees.  Hand- book  of  hardy  Trees,  Shnxbs. 
and  herbaceouH  Plants,  containing  Descrip- 
tions, native  Countries,  &c  ,  of  a  selection 
of  the  best  Species  in  Cultivation ;  topother 
with  cultural  Details,  comparative  Hardi- 
ness, Suitability  for  differeut  Situations. 
kc,  based  on  the  French  of  Decaisne  and 
Nfludin.  W.  B.  Hfiuslcy.  London,  8vo. 
Ltmgmans.     128. 

Water  System,  th"  Chalk  — .  Joseph  Lucas. 
With  abstract  of  Discussion.  (Minutes  of 
Procer  dings.  Institution  of  Civil  Engineers.) 
London,  8vo.     Inst.  Civil  Eng. 

Weather,  the  —  ;  a  new  Plan  of  forecaKtiTiR 

.  Oales  and  Floods,  and  a  new  Theory  of  the 
Cause  ot  Earthquakes,  described  in  a  Series 
of  Letters,  with  Diaio^ms  and  an  explana- 
tory Preface.  W.  G.  Weuley.  Chelms- 
ford, 8vo.    {Simpkin.    London.)     Is.  6d. 


Wire    Rope.    Transmission  of  Power  by 

.     Albert  W.  Stahl.      (Van  Nostrand's 

Sdence  Series).  New  York,  12mo.  Van 
Nottrand.    (Announcement.)    f  0  50. 

Wool-Carder's  VadeMecum.  a  Hand-book  oon- 
talniug  History  of  the  woolen  Industry.  W. 
C.  Hramwell.  Terre  Haute.  16rao.  (Van 
Xngtrand.     Ann  Vnrk.)     $1.00. 

Wool-Dying,    Six   Cantor    Lectures  on . 

delivered  before  the  Society  of  Arts. 
George  Jarmain.  Rep.  from  the  Jonrnal. 
Manchester.  8vo.     {SimpkHn.     London.)    2a* 

Year  book  of  Facts  in  Science  and  the  Arts  for 
1876.  James  Mason.  London,  8vo.  Ward 
if  lAKk.    2s.  fid. 

Yellowstone  National  Park,  and  the  Mountain 
Regions  of  Portions  of  Idaho,  Nevada,  Col- 
orado and  Utah.  F.  V.  Hayrlen.  Boston. 
4to,  lUus.     Frang.    (Announcement) 


ANNOUNCEMENTS. 


MsKTiMos  OF  THE  80CIETT  for  the  next 
three  months  will  be  held  as  follows  :  regular 
meetings,  when  ballots  for  members  will  be 
canvassed  and  other  business  done,  Wednes- 
day, April  4th,  May  2d.  and  June  6th;  and 
tttUed  meetings,  for  conKideratioa  of  profes- 
sional topics  and  enjoyment  of  social  inter- 
course, Wednesday,  March  21st,  April  18th 
and  June  2Dth— each  at  8  o'clock  p.  m. 

Meetikos  of  thr  Board  of  Directiom 
during  the  same  term,  for  the  transaction  of 
regular  business,  will  be  held  April  4th,  May 
2d  and  June  6th,  at  8  o'clock  p.  m. 

At  the  next  regular  meeting  of  the  Society 
(April  4th),  ballots  for  members  will  be  can- 
vassed; the  Paper  by  Charles  Macdonald,  C. 
E..  of  New  York,  on  ••  The  Failure  of  the 
Ashtabula  £ridge,"  read  February  2l8t,  will 
be  discus>«ed,  and  other  business  done. 

Tbe  Ninth  Annual  Convention  of  the 
Society  will  be  held  in  New  Orleans,  Tuesday, 
Wednesday  and  Thursday,  April  24tb.  25th 
and  26th  next. 

Sessions  for  the  consideration  of  profes- 
sional subjects,  and  one  for  the  transaction 
of  regular  business,  will  be  held,  at  the  Cham- 
ber of  Commerce  (on  Common  Street),  begin- 
ning at  9 J  o'clock  A.  M.  Tuesday,  and  con- 
tinued on  Wednesday. 

It  is  proposed,  on  Thursday  to  visit  objects 
of  interest  in  and  about  New  Orleans,  and  to 
have  the  Convention  dinner  at  7^  o'clock  that 
evening  ;  on  Friday  and  Saturday,  to  inspect 
the  Jetties  at  tbe  mouth  of  the  Mississippi, 
•topping  on  the  return  at  the  orange  groves 
and  at  some  of  the  sugar  plantations  ;  and  on 
Monday  to  go  to  the  Bonet  Carre  (Crevasse. 


A  trip  to  Galveston  (by  steamer  leaving 
New  Orleans,  Wednesday,  May  2d),  to  visit 
that  cily  and  the  United  States  works  there, 
is  also  proposed. 

In  accordance  with  the  rnlcs  governing 
Conventions,*  a  list  of  topics  to  be  considered 
at  the  regular  sessions  is  submitted,  with 
references  to  the  Papers  treating  these  sub- 
jects, published  in  Transactions  since  May, 
1876.  t 
I.  Bridges 
CXXXVII.    The  Failure  of  the  AshUbola 

Bridge.    C.  Macdonald.     March. 
CXL.    Approximate  Determination  of  Stres- 
ses in  the  Eye  Bar  Head.    W.  H.  Borr. 
April. 
n.    Htdraolics. 
CXXV.    On  the  Failure  of  the  Worcester 
Dam,  a  Report.    T.  G.  Ellis,  Chairman. 
July. 
CXXVI.    Cut-ofls  on  the  Mississippi  River, 
their  Effect  on  the  Channel,  above  and 
below.    C.  G.  FoRHHEY.    September. 
CXXX.  Efficiency  of  Steam  Vacuum  Pumps. 

J.  F.  Flaoo.     December. 
CXXXl.    Principles   of   Udal    Harbor  Im- 
provements, as  applied  at  Wilmington, 
Cal.     C.  B.  Skars.     December. 
CXXX  VI.    A  Water  Conduit  under  Pressure. 

J.  T.  Fanning.    March. 
CXXXIX.    Consumption  and  Waste  of  Wa- 
ter delivered  by  public  Works.      J.  H. 
Harlow.     April. 
,  Report  ^f  Committee  on  Gauging  of  Streams. 
J.  J.  R.  Ckoe»,  Chairman.      To  be  called 

>•.     „  

*  Proceedings,  Vo!.  I.  page  172. 
t  This  list  will  be  corrected  and  completed* 
in  April  Proceedings. 
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HL    Masoitbt. 
CXXXIII.      Beconstmcttoo    and    Enlarge* 
ment  of  the  Cork  Run   Tunnel,   on  the 
PitUburgh,  Cincinnati  k  St.  Loula  BaU- 
way.    M.  J.  Drckbb.    January. 
CXXXm.    Notes  on  Blasonry  of  the  East 
RirerBridge.  F.  Collikowood.  January, 
Report  of  Committee  on  the  Nomenclature 
and  Ciaasiflcatlon  of  Masonry.    J.   J.  R. 
Cboes.  Chairman.    June,  and  to  6<  called 
for. 
lY.— Railroads. 
GXXXVIIL    On  the  Form,  Weight,  Manu- 
facture and  Life  of  Rails,  a  Report.    A. 
WcL<CH.  Chairman .     October. 
CXXIX.    A  cheap  Transfer  Table.     W.  P. 

Shink.    December. 
CXXiV.    On   Railroad  Accounts   and  Re- 
turns.   W.  P.  Shi.n'N.    June. 
Report  of  Committee  on  uniform  Accounts 
and  Returns  of  Railroad  Companies.    W. 
P.  Shinn.  Ctudrman.    Xovember,  and  to 
b/*  <xMed/or. 
Report  of  Committee  on  Resistances  of  Rail- 
way Trains.      W.  P.  Shiicii,  Chairman. 
Tn  be  called  for. 
y — Strknoth  or  Materiaix. 
CXXVII.    Qualities  of  Iron  and  Steel.    W. 

Mktoalf.    October. 
CXXXIV.    The  Rate  of  Set  in  Mfctala  sub- 
Jected  to  Strain  for  considerable  Periods 
of  Time.    B.  H.  Thubston.    January. 
Report  of  Committee  on  Tests  of  American 
Iron  and  Steel.     W.  S.  S.MrrH.  Chairman. 
November,  and  to  be  caUed/or. 
VI. —Miscellaneous. 
CXXX  V.    A  Memoir  of  American  Engineer- 
ing.   J.  B.  jKBvn.    February. 
CXXXVin.    Co-Ordinate  Surveying.    H.  F. 

Waluno.    March. 
Report  of  Committee  on  Metric  System  of 
Weights  and  Measures.     C.   Hkbschel. 
Chairman.    To  be  called  for. 
The  following  are  set  down  for 
The  BusiMBse  8es8ion  : 
Report  of  the  Centennial  Commission  of  the 
Society.    T.  O.  Ellis,  Chairman.      To  be 
caliedfor. 
Report  of  Committee  on  Quarters  for  the 
Society.      J.  Booabt,  Chairman.      To  be 
caliedfor. 
The  topics  will  be  taken  up  for  discussion 
In  order,  and  members  arc  invited  to  take  part 
In  person,  or  by  sending  what  they  would  say  ; 
it  is  hoped  that  those   having  memoranda 
of  experience  or  data  relating  to  any  of  the 
snbjecta  named,  will  present  it.    Papers  on 
other  proressionBl  topics  are  solicited,  and  if 
announced  in  time,  their  titles  will  be  included 


in  the  Schedule  to  be  published  in  April  Pro- 
oeedings.  Notice  of  intention  to  present  a 
Paper  or  to  take  part  in  the  discussion,  should 
be  given  to  the  Secretary  at  once. 

The  Boston  Society  of  Civil  Engineers,  of 
Boston  ;  thf^  Civil  Engineers'  Club  of  the 
Northwest,  of  Chicago  ;  and  the  Engineers' 
Club  of  St.  Louis,  have  been  invited  to  attend 
the  Convention,  and  to  take  part  in  the 
proceedings. 

It  is  proposed  that  Eastern  members  pro- 
ceed together  from  New  York,  join  the  West- 
ern members  at  Louisville,  and  go  from  there, 
either  by  rail  to  Memphis  and  steamboat 
down  the  Mississippi,  or  by  rail  direct  tn  New 
Orleans.  The  time  (in  hours)  required  will 
be  about  as  follows  : 

New  York  to  Louiiville.  raU 81 

Louisville  to  Memphis.      "  16 

Memphis  to  New  Orleans,  river...  86 

—  83 
New  York  to  New  Orleans,  all  rail. . .  65 
As  soon  as  arrangements  are  completed,  a 
time-table  and  schedule  will  be  issued. 

Head  quarters  of  the  Society  in  Now  Or- 
leans will  be  at  the  St.  Charles  Hotel. 

Papebs  on  Enoineering  Subjects,  giving 
results  of  practice,  or  in  discussion  of  perti- 
nent theoretical  questions,  are  desired  Aram 
members  of  the  Society;  their  comments 
(Whether  or  not  present  at  meetings  of  the 
Society),  upon  papers  published  in  Transac- 
tions, are  solicited,  and  they  are  urged  to  con- 
tribute from  note-books  and  other  similar 
records,  whatever  may  bear  upon  the  sub- 
jects considered,  or  refer  to  other  practical 
topics.  A  list  of  subjects  relating  to  the  prac- 
tice of  engineering  and  its  connection  with 
kindred  art  and  public  affairs,  on  which  papers 
are  desired,  may  be  found  on  page  51,  Vol.  I. 

Papers  for  ihb  Nobscin  Medal  should 
be  presented  before  September  5th,  next. 
The  conditions  of  award  are  set  forth  in  the 
Code  of  Rules,  herewith  published  ;  a  copy 
will  be  furnished  to  members  upon  applica- 
Uon. 

A  Papek  bas  been  received  for  presenta- 
tion to  the  Society  since  the  last  announce- 
ment, as  follows : 

The  Failure  of  the  .\shUbula  Bridge. 
C.  Macdonald February  2Ist,  1877. 

Additions  to  Libbabt  and  Muheum,  to  con- 
tain acknowledgments  of  contributions  to  the 
Library,  through  the  Centennial  Commission 
of  the  Society  (referred  to,  in  Transactions, 
Vol.  VI,  page  69),  will  appear  in  Proceedings 
for  April. 
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BATX8  or  PoBTAOB  on  transient  matter  sent  Matter  npon  which  not  enough  postage  is 

Co  the  Society    from    domestic   post-offices,  prepaid,  is  charged  on  delivery  with  <moe  or 

except  New  York,  are  as  follows  :  twice  the  deficiency,  according  to  class  ;  and 

On  books,  pamphleU,  periodicals,  maps  and  "  *«  °o*  infrequent  that  ft:om  $0.60  to  $5.00 

corrected  proof    sheets,    one   cent   per   ttDO  1»  thaa  charged. 

ounces;    on   photogri^hs.    Uthographs,    and  The  attenUon  of  members  is  caUed  to  the* 

engravings,  one  cent  per  ounce;    and  on  let-  conditions.    GeneraUy,  it  is  better  to  forward 

ters  and  other  maU  matter,  either  whoUy  or  *  package  by  express  when  the  postage  there- 

parUy  in  writing  (except  corrected  proofs),  <"»  exceeds  $0.35.  or  the  rating  is  uncertain, 

sealed  packages,  or  those  wrapped  so  as  not  As  Appendix  to  this  number  of  Transactions 

to  be  conveniently  examined  without  destroy-  (by  the  courtesy  of  W.  A.  Boebling,  Chief  En- 

ing  the  wrapper,  three  cents  per  half  ounce.  gineer,  and  O.  C.  Martin.  W.  H.  Paine    F. 

The  sender  may  write  or  print  his  address  Collingwood,  and  G.  W.  McNulty,  Assistant 

in  or  on  a  package,  and  state   names  and  Engineers),  is  issued: 

number  of  articles  enclosed,  without  extra  Report  of  the  Chief  Engineer  of  the  New 

charge.  York  and  Brooklyn  Bridge,  January  lit,  1877. 


LIST      OF     MEMBERS. 


ADDITIONS. 

Date  ot  Elccuoa. 

CoxE,  EcKLEY  B Drifton,  Pa February  7,  1877. 

GUNNELL,  WrLLiAM  C Eng.  of  New  Capitol,  Hartford,Conn.         "       «*       " 

HoRTON,  Sandford 176  Franklin  street,  New  York "       "       ♦* 

McCoMB,  David  E As't  Eng.  on  Work,  west  of  Capitol, 

Washington,  D.  C "     "       " 


changes  and  corrections. 

BiLLiN,  Charles  E 4039  Ix>cust  street,  Philadelphia,  Pa. 

Burr,  James  D Sup't   Bridges  and  Buildings,  A.  T.  &  S.  F.  K.  R., 

Topeka,  Kansas. 

Cooper,  Theodore Oflfice  of  Ch.  Eng.  Erie  R'y,  New  York. 

DoANE,  Edwin  \. Box  317,  Meadville,  Pa. 

CiRAY,  Samuel  M City  Eng  ,  17  N.  Main  St.,  Providence,  R.  I. 

Hill,  John  W Box  729,  Hamilton,  O. 

Jordan,  Gabriel Ch.  Eng.  &  Gen.  Sup't,  M.  &  C.  R.  R.,  Memphis,  Tcnn. 

Leavitt,  Erasmus  D.,  Jr. . .  143  Magazine  street,  Cambridgeport,  Mass. 
McClintock,  William  H.  .As't  Eng.  Water  Works,  175  Third  av.,  Louisville,  Ky. 

TALCorr,  Cook   San  Francisco,  Cal. 

Tyson,  Henry Box  707,  Baltimore,  Md. 

White,  W.  Howard 13  Revere  st.,  Boston,  Mass. 

Whitford,  Oscar  F Joplin,  Mo. 


resigned. 
■Sargent,  John  H Cleveland,  O February  28,  1877. 
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PROCKEDEN^OS. 

Vol.    III.   April.    1877. 


MINUTES     OF     MEETINGS. 

(Abatractof  anch  aa  may  be  of  general  intereat  to  membera.) 

OF  THE  SOCIETY. 

Mabch  21  8T,  1877. — A  (luomm  not  being  present,  no  stated  meeting 
was  held. 

April  4th,  1877.™  A  regular  meeting  was  held  at  8  o'clock,  p.  m. 

The  vote  on  admission  to  membership  was  canvassed  and  the  following 
declared  elected  :  Members— Caleb  W.  Durham,  of  Chicago,  HI. ;  Mor- 
decai  T.  Endicott  of  New  London,  Conn. ;  Bryant  Godwin  of  Albany, 
N.  Y. ;  Thomas  S.  Hardee  and  Benjamin  M.  HaiTod  of  New  Orleans, 
La. ;  Thomas  C.  Keefer  of  Ottawa,  Can. ;  Louis  J.  le  Conte  of  Oakland, 
CaL,  and  Nathan  M.  McDoweU  of  Alleghany  City,  Pa.;  Associate— Ar- 
thur S.  Hardy  of  Hanover,  N.  H.,  and  Junior,  George  O.  Knapp  of 
Hartford,  Conn. 

A  pai)er  by  Julius  E.  Streidenger,  C.  E.,  of  New  York,  on  **Thp 
simultaneous  Ignition  of  Thousands  of  Mines,  and  the  most  advan- 
tageous Grouping  of  Fuses,"  was  read  by  him  and  discussed  by  Messrs. 
Francis  Collingwood,  Charles  E.  Emery,  Edward  P.  North,  Richard  P. 
Bothwell  and  others. 

A  portfoho  containing  photographs  of  the  principal  bridges  and  other 
structures  on  the  Lake  Shore  &  Michigan  Southern  B.  B. ,  given  to  the 
Society  by  Mrs.  Charles  Collins,  in  behalf  of  her  deceased  husband,  the 
late  Chief  Engfineer  of  that  road,  was  presented  with  a  letter  from  her, 
and  the  President  and  Secretary  were  instructed  to  formally  express  to 
the  donor  the  thanks  of  the  Society  for  this  valuable  addition  to  the 
Library. 

Announcement  was  made  that  Theodore  G.  Ellis  had  been  appointed 
member  of  Committee  on  Library,  in  place  of  Matthews  N.  Forney,  re- 
signed from  that  committee  and  appointed  member  of  Committee  on 
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Finance  ;  also  that  of  those  appointed  under  resolntiou  adopted  Febmarj 
7th  last,  as  a  committee  to  report  to  the  Society  a  form  of  memorial  to 
CJongress  to  further  the  adoption  of  metric  standards,  Messrs.  Clemens 
Herschel,  Robert  Briggs  and  Frederick  Brooks  had  accepted,  and 
Messrs.  Julius  £.  Hilgard  and  Theodore  G.  Ellis  had  declined. 

Certificate  of  award  to  the  Society  by  the  '*  United  States  Centennial 
Commission,  International  Exhibition,  1876,"  for  **  drawings,  photo- 
graphs, models,  manuscripts  and  various  publications  illustrating  the 
work  of  the  Society  and  the  progress  of  Civil  Engineering,"  and  a  letter 
of  thanks  from  the  American  Institute  of  Mining  Engineers,  by  Prof. 
Thomas  M.  Drown,  Secretary,  for  courtesies  shown  the  association  du- 
ring its  February  meeting,  were  read. 

The  death,  on  January  10th,  of  William  Grain,  C.  E.,  late  of  Fergus, 
Ontario,  Can.,  and  Member  of  the  Society  from  February  16th,  1870, 
was  announced,  and  it  was  moved  that  a  committee  be  appointed  to 
prepare  a  memoir  of  the  life  and  professional  services  of  the  deceased. 

The  following  amendments  to  the  By-Laws  were  proposed  by  J.  James 
R.  Croes  and  seconded  by  Edward  P.  North  ;  under  the  rule,  considera- 
tion was  deferred  to  a  subsequent  regular  meeting  of  the  Society. 

Section. — First.  Votes  for  oflScers  of  the  Society  at  the  annual  meeting 
in  November  may  be  sent  by  mail,  enclosed  in  two  sealed  envelopes,  the 
outer  one  of  which  shall  be  endorsed  with  the  voter's  signature,  and  all 
such  votes  shall  be  counted  on  the  first  ballot  for  officers. 

Second.  If  it  should  appear  that,  for  any  office  a  majority  of  the  votes 
cast  were  not  for  one  person,  the  meeting  shall  proceed  to  vote  by  ballot 
in  the  usual  way  for  such  officer,  the  choice  of  candidates  being  limited 
to  the  two  persons  not  elected  for  whom  the  greatest  number  of  votes 
had  been  previously  cast  for  such  office.  In  case  three  or  more  names 
have  received  an  equal  number  of  votes,  the  choice  shall  be  made  from 
among  those  names. 

Third.  At  the  Annual  Convention,  a  Nominating  Committee  of  five 
members,  not  officers  of  the  Society,  shall  be  appointed  by  the  Conven- 
tion. This  committee  shall  present  to  the  Board  of  Direction,  on  or 
before  the  first  day  of  October  ensuing,  the  names  of  the  persona  selected 
by  them  as  candidates  for  officers.  Of  these,  at  least  one  Vice-President, 
three  Directors,  the  Secretary  and  the  Treasurer  shall  be  Resident 
Members. 

Fourth.  The  Board  of  Direction  shall  thereupon  cause  such  list  to  be 
posted  in  the  rooms  of  the  Society,  and  shall  issue,  at  least  twenty  days 
before  the  Annual  Meeting,  a  letter  ballot  containing  the  names  thus 
proposed. 

Fifth.  Any  five  members,  not  officers  of  the  Society,  may  present  to 
the  Board  of  Direction,  on  or  before  October  1st,  a  list  of  names  pro- 
posed by  them  for  officers,  which  list  or  lists  shall  also  be  issued  for 
ballot. 

Sixth.  No  member  of  any  Nominating  Committee  shall  be  presented 
by  such  committee  as  a  candidate  for  office. 
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ApMii  18th,  1877. -A  stated  meeting  was  held  at  8  o'clock,  p.  m. 

A  letter,  dated  January  29th,  1799,  from  Gen.  Philip  Schuyler  to 
Richard  Varick,  Mayor  of  New  York,  in  regard  to  supplying  the  city 
"with  water  from  the  Bronx  River,  was  read  and  a  copy  of  same  presented 
to  the  Society  by  John  Schuyler. 

Discussion  of  the  paper  by  Charles  Maodonald,  C.  E.,  on  the  **  Fail- 
ure of  the  Ashtabula  Bridge  "  was  resumed,  an  J  communications  relating 
to  the  subject,  from  Squire  Whipple  and  Alfred  P.  BoUer,  were  read. 


OF  THE  BOARD  OF  DIRECTION. 

Apbil  4th,  1877.— a  stated  meeting  was  h^dat3  o'clock  p.  m.  ;  re- 
ports of  committees  were  presented  and  considered,  change  of  quarters 
of  the  Society  determined  upon,  appropriations  made,  and  business 
relating  to  payments  of  bills,  members'  back  dues,  and  other  financial 
matters  was  done. 


NOTES    AND    MEMOKANDA. 


REPORTS  OF  MEETINQS. 


Txm  OF  Ambsicah  Iron  ahd  Steel.— At 
the  meeting  of  the  Society,  March  7th.  1877. 
Prof.  Robert  H.  Tharston  wu  called  upon  to 
report  the  statu*  of  the  "  United  Stmtee  Board 
appointed  to  test  Iron,  Steel  and  other 
Metals."  He  gave  an  account  of  the  origin 
of  the  movement  to  obtain  the  appointment 
of  snch  a  Board,  and  described  the  organiza- 
tion of  that  body,  its  plans  and  methods  of 
work,  its  present  position  and  its  purposes 
for  the  future. 

He  remarked  that  the  Board,  having  appar- 
ently reached  very  nearly  the  end  of  its  his- 
tx>ry.  it  might  be  well  to  look  to  the  beginning 
of  the  work.  He  proposed  to  follow  closely 
the  line  of  discussion  pursued  when  making 
»  similar  statement,  by  request,  before  the 
Senate  Committee  on  appropriations,  March 
6th,  at  which  time  he  had  been  asked  as  Sec- 
retary of  the  Board,  to  give  an  account  of  oper- 
ations. 

Thia  plan  of  a  systematic  and  thorough  de- 
termination of  the  properties  of  the  materials 
of  construction  made  in  the  United  States, 
and  the  scheme  of  making  a  really  scientifte 
ezamiuation  of  the  composition  and  value  of 
the  metals  used  in  their  production,  had  an 
origin  in  two  serious  needs,  and  at  a  period 
which  ante-dated  the  speaker's  entrance  into 
the  Society.  These  two  necessities  arose 
from  commercial  conditions  and  fh>m  the  re- 
quirements of  constmctlng  engineers. 


We  have  been  for  years,  importing  cast 
iron  from  abroad  while  we  have  domestic  pro- 
ducts of  equal  and  even  greater  intrinsic  value 
selling  in  our  markets  at  lower  price.  We  are 
importing  boiler  plate  at  11  cents  a  pound 
wheu  we  can  purchase  American  steel,  vastly 
superlorin  all  respects  for  the  special  purposes 
to  which  the  former  is  applied,  at  8  cents.  We 
import  vast  quantities  of  foreign  steel  tools, 
wheu.  at  Pittsburgh  and  elsewhere,  we  make 
steel  fully  its  equal.  In  New  England  and 
Pennsylvania,  we  have  ores  from  which  are 
made  the  -finest  cast-iron  ordnance  in  the 
world.  In  Ohio,  we  make  a  metal  for  car- 
wheels  such  as  never  is  seen  in  Europe,  and  of 
such  tenacity  and  elasticity  that  foreign  engi- 
neers listen  incredulously  when  It  is  de- 
scribed. Our  Lake  Champlain  ores  make  an 
iron  equal  to  even  Swedish  for  conversion  in- 
to steel,  and  around  Lake  Superior  and  Mis- 
souri we  have  deposits  from  which  come 
Bessemer  metal  vastly  superior  to  the  phos- 
phorus-charged metal  imported.  New  Jersey 
supplies  us  with  sine  which  meets  with  no 
competition  as  a  pure  metal  and  which  can 
be  used  without  purification  for  even  chemical 
purposes ;  and  our  native  copper  is,  as  I 
know  by  experiment,  absolutely  free  from 
admixture  with  injurious  elements. 

Tet,  notwithstanding  the  fact  that  we  pos- 
sess the  purest  and  best  ores  and  make  the 
beet  metals,  we  contmue  purchasing  abroad. 
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This  fftct  arises  :  first,  from  »  uatural  conser- 
▼atism  which  induces  us  to  oontiime  to  pur- 
sue a  course  to  which  we  hare  been  accus- 
tomed even  after  we  knew  it  to  be  an  im^ 
proper  one  ;  second,  partly  from  that  niifortu- 
nate  Arocricau  habit  of  self-depreciation  which 
assumes,  whatever  comes  from  abroad  to  be, 
from  that  fact,  superior  to  tlie  product  of  our 
own  country  and  of  our  own  industry  ;  and 
third,  from  the  fact  that  our  own  people  do  not 
know  and  cannot  readily  be  made  to  believe 
that  our  own  materials  are  so  excellent. 

It  was  to  meet  the  last  difficulty,  partly, 
that  this  Board  was  proposed.  No  private  in- 
dividual can  afford  to  attempt  the  MyKtematic 
and  only  tinily  economical  methods  of  devel- 
opment of  theae  facts,  and  no  one  has  inter- 
est so  general  as  to  make  it  imperative  that  he 
should  do  so,  were  it  in  his  power.  Even 
were  the  work  done,  and  well  done,  by  a  com- 
bination of  private  interests,  it  would  still 
have  comparatively  little  value,  as  the  public 
invariably  looks  with  distrust  upon  all  state- 
ments made  by  private  individua'.s,  and  sus- 
pects that  private  interests  may  have  given 
tone  to  their  reports.  The  maker  of  the  very 
best  iron,  or  of  the  beat  possible  steel,  cannot 
prove  beyond  cavil  that  his  product  is  better 
than  any  similar  metal  purchased  abroad. 
Only  the  general  government  can  institute  an 
investigation  that  shall  cover  the  whole  field, 
that  shall  be  systematic  and  scientifically 
through,  and  of  which  the  reported  results 
shall  be  accepted  without  distrust 

The  second  of  the  two  classes  of  necessi- 
ties leading  to  the  creation  of  the  Board  was 
felt  most  keenly  by  our  engineers  and  con- 
structors, and  by  our  manufacturers  of  ma- 
chinery and  of  parts  of  structures.  They 
knew  comparatively  little  of  the  strength  of 
our  metals  in  small  parts,  and  were  still 
more  seriously  ignorant  of  the  effect  of  mak- 
ing up  any  material  in  large  sections  and  into 
the  heavy  members  of  bridges  and  other 
structnres.  They  could  not  predicate  dimen- 
sions on  well  ascertained  measures  of  the 
strength  of  our  iron,  and  were  ignorant  of 
the  loads  which  could  be  sustained  by  heavy 
beams,  girders,  and  columns  made  of  this  or 
of  any  other  metals. 

For  years,  they  had  been  compelled  to  base 
their  calculations  on  tables  of  stre  gth  of 
materials  furnished  by  foreign  experiment- 
ers, as  Hodgkinson,  Tredgold.  Barlow,  Morin, 
Bondelet,  and  Muschenbroeck,  who  gave  the 
results  of  experiments  on  Carron  irun  and 
other  metals,  whose  names  were  strange  to 
American  engineers,  and  which  our  builders 
never  use.  Recently.  Kirkaldy,  Styffe  and 
some  German  experimenters  have  given  us 


valuable  information,  but  nothing  of  any 
considerable  value  has  been  published  in  ref- 
erence to  our  domestic  materials. 

The«e  facts,  and  many  more  which  the- 
apeaker  had  not  time  to  consider,  led  to  the 
appointment  by  the  Society,  several  years 
ago,  of  a  committee  to  secure  the  inaugnra^ 
tion  of  scientific  and  exhaustive  examination 
of  our  American  materials  by  a  Government 
commission.  This  committee  sent  a  delega- 
tion of  its  own  members,  and  of  other  mem- 
bers of  the  Society,  before  the  House  (Tom- 
mittee  on  Appropriations,  in  the  spiing  of 
1875,  and  secured  the  modification  of  a  bill 
already  in  committee,  which  had  originated 
with  the  Architect  of  the  Treasury,  and  it» 
adaptation  to  the  plan  proposed.  Under  the- 
provisious  of  a  bill  thus  secured  from  Con- 
gress, the  President  appointed  a  commission, 
consisting  of  two  army  and  two  navy  officers 
and  three  experts  from  civil  life  ;  and  thi» 
Board  was  organized  and  immediately  adopt- 
ed a  very  comprehensive  plan  of  research, 
which  was  reported  to  the  Society  a  year  ago.* 
Committees  appointed  to  carry  out  the  inves- 
tigaUons  proposed,  issued  circulars,  which 
were  published  in  all  scientific  and  engineer^ 
ing  periodicals,  as  well  as  in  the  Transactions 
of  the  Society,  and  which  detailed  these  plana 
of  work  and  asked  advice  and  infcnrmation. 
These  circulars  brought  out  very  little  useful 
msterial. 

The  Board  contracted  for  a  large  testing: 
machine,  combining  the  plans  of  Messrs. 
Albert  H.  Emery  and  Charles  E.  Emery— the 
latter  a  Member  of  this  Society— which  ma> 
chine  was  expected  to  have  been  long  ago 
completed,  but  is  not  yet  ready  for  work.  It 
was  intended  to  test  large  pieces,  as  heavy 
beams,  girders,  and  columns. 

While  awaiting  the  completion  of  the  ma- 
chine, the  Committees  of  the  Board  conducted^ 
their  special  investigations,  where  they  could 
do  so  without  the  use  of  the  large  machine,, 
making  use  of  such  other  machines  as  were 
available. 

Some  of  the  Committee  have  reports,  either 
completed  or  in  progress.  The  Committee  oa 
Wrought  Iron  had  finished  several  investiga- 
tions of  the  methods  of  making  iron,  on  the 
effect  of  impact  on  metal,  on  the  efliect  oC 
various  strains,  «c.,  fcc.  The  Committee 
on  Chain  Cables  has  been  studying  the 
methodi  and  material  of  cable  manufacture. 
The  Committee  on  Tool  Steel  had  completed 
a  series  of  tests  of  the  value  of  steels  for 
cutting  to<^ ;  analysing  them  to  determine 

«  See  Vol.  I.,  page  QM  ;  Vol.  U.,  page  36,. 
kc. 
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their  composition,  and  breaking  them  to  as- 
certain their  mechanical  properties.  The  re- 
port is  in  preparation.  The  Committee  on 
Abrasion  and  Wear  had  completed  that  por- 
tion of  its  work  formerly  reported  as  in 
progress.  The  Committee  on  Metallic  Alloys 
has  determined  the  tenacity  and  other  forms 
of  resistance  of  all  copper-tin  alloys,  their 
ductility,  resilience,  density,  kc. ;  and  the 
report  is  complete  and  in  the  hands  of  the 
■copyist.  A  similar  series  of  tests  of  copper- 
sine  alloys  has  been  completed,  and  the  re- 
port is  in  preparation  ;  and  an  investigation 
of  the  properties  of  triple  alloys  of  copper, 
tin,  and  sine  is  in  progress  The  speaker  de- 
scribed the  methods  of  research  adopted  and 
iadicated  the  general  nature  of  results  at- 
tuned. The  Committee  on  the  Effects  of 
"Temperature  has  collected  a  large  quantity  of 
materials  for  test,  and  is  still  getting  samples. 
The  investigation  is  planned,  but  not  yet 
commenced. 

As  Just  indicated,  the  Board  has  been  work- 
ing steadily  for  two  years  while  awaiting  the 
oonstnicUon  of  Its  testing-machine—has  done 
«  large  amount  of  work,  and  has  cnmpleted. 
or  has  in  preparation,  some  extended  and 
probably  valuable  reports.  The  Board  has 
teen  criticised  because  no  reports  have  been 
yet  made  public.  It  should  be  remembered 
that  where  researches  require  months  for 
their  prosecution,  the  preparation  of  reports 
upon  them  usually  requires  an  equal  length 
of  time,  or  sometimes  greater.  The  speaker 
has  sometimes  acquired  information  in  one 
day's  work,  which  he  had  been  unable  to  re- 
■dnce  to  proper  shape  for  publication  in  many 
days.  Such  criticism  is  evidently  unjust,  and 
never  comes  frum  those  who  have  had  ezpe- 
xieoce  in  a  kind  of  work  in  which  the  results 
^f  we«ks  of  Investigation  are  sometimes  ex- 
pressed in  a  single  paragraph.  Furthermore, 
the  Board  can  only  report  to  the  President  at 
the  proper  time,  and  the  reports  can  only 
reach  the  country  thronsh  the  action  of  Con- 
^reas.  They  can,  therefore,  not  be  presented 
I>ieoemeal  or  at  any  desired  date. 

The  speaker  was  jMsnuitted  to  state  ancer- 
tained  facts,  but  the  Board  had  no  authority 
to  publish  the  reports  in  which  only  those 
fKts  eonld  be  fonnd  in  their  proper  relations, 
•xoept  by  presentation  to  the  President,  and 
publication  under  Act  of  Congress. 

The  speaker  then  described  some  methods 
of  research  adopted,  and  stated  some  interest- 
ing taetm  brought  out  by  their  application,  in- 
cluding the  reasons  of  variation  of  strength  of 
iron  and  steel  in  bars  of  different  sizes,  the 
effect  of  strain  after  periods  varying  from  one 
aecond  to  one  year,  the  relation  of  composi- 


tion and  of  strength  and  ductility  to  the  value 
of  steel  for  tools,  the  methods  which  had  en- 
abled him  to  determine  the  mechanical  pro. 
portion  and  value  for  constructive  purposes 
of  all  possible  copper-tin,  copper- sine,  and 
copper-tin-zinc  alloys,  the  purposed  methods 
of  determining  the  effect  of  temperature,  etc., 
etc. 

The  speaker  stated  that  reports  of  progress 
had  been  made  to  the  President,  and  that,  a 
year  ago.  Congress  had  been  requested  to 
make  an  appropriation  to  enable  the  Board  to 
continue  its  work,  and  to  do  some  heavy  work 
with  its  testing  mabhine.  The  appropriation 
was  granted  by  the  Senate,  but  defeated  by 
the  House  Committee.  The  same  experience 
had  been  met  with  during  the  session  Just 
closed.  No  opposition  had  been  met  with 
either  in  the  Senate  or  on  the  floor  of  the 
House,  and  every  well  known  member  of 
either  party,  and  especially  those  cf  recog- 
nized Intelligence  and  standing,  had  taken 
real  interest  in  the  matter.  The  House  Com- 
mittee, with  but  one  or  two  exceptious,  had, 
however,  determinedly  refused,  and  had  even 
inserted  a  provision  in  the  Sundry  Civil  Bill 
of  1876-7.  extinguishing  the  Board,  when  the 
money  in  hand  should  have  been  expended.* 
That  provision  remains  a  law.  The  approprl" 
ation  in  hand  will  be  expended  during  the 
coming  year,  1877-8,  and  this  Board,  which 
had  been  procured  and  sustained  by  such  ear- 
nest action,  and  so  great  an  amount  of  hard 
work  on  the  part  of  members  of  the  Society, 
will  be  disbsnded  Just  as  its  plans  and 
methods  are  thoroughly  settled,  and  are  bring- 
ing ft)rth  abundant  fruit,  and  just  as  it  is 
ready  to  undertake  the  most  important  of  its 
researches — that  on  large  parts  of  structures. 

It  is  possible  that  earnest  and  determined 
action  on  the  part  of  the  Society,  may  pre- 
serve it.  but  it  can  onlv  be  done  by  taking 
steps  as  will  convince  the  members  of  the 
House  Committee  on  Appropriations  of  the 
next  Congress  :— 

Ist.  That  this  work  is  of  national  impor- 
tance in  developing  onr  mineral  resources  and 
manufacturing  industries,  and  in  securing 
safety  of  all  large  construciions  ;  that  it  is  an 
absolute  necessity. 

2d.  That  no  individual  can  do  such  work, 
and  that  no  combinaiion  of  private  individ- 
uals can  make  a  complete  and  satisfactory  in- 
vestigation, even  were  the  results  of  such 
work  likely  to  be  accepted  as  authoritative  as 
would  be  the  right  of  a  Government  commis- 
sion. 

3d.  That,  while  this  work  is  as  appropriately 


*  Vol.  II,  page  100. 
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a  matter  of  general  legislation  as  the  support 
of  the  Patent  office,  the  Department  of  Agri- 
culture, or  of  topographical  and  hydrograpb. 
ical  BurveyB.  it  will  secure  returns  of  incalcu- 
lable value,  with  iofdgDifioant  expenditure. 

If  members  of  the  House  Committee  can 
be  shown  these  facts,  the  Board  may  possibly 
be  continued  ;  but  it  will  only  be  by  such 
convincing  evidence  as  will  fully  controvert 
their  pre-ezistiog  ideas,  and  convert  them  to  a 
broader  and  more  liberal  faith.  The  Board 
has  been  formally  endorsed  by  this  Society, 
by  the  American  Institute  of  Mining  Engi- 
neers, the  Iron  and  Steel  Asaociation,  by  all 
the  technical  schools,  and  by  other  institu- 
tions of  learning,  and  has  kept  the  members 
of  the  committees  informed  of  the  progrens 
of  ita  work.  It  haB  not  been  successful  in 
securing  proper  recognition,  notwithstaoding 
all  this,  and  notwithstanding  the  efTorts  of 
prominent  men  of  both  parties  in  Congrera. 
It  has  done  all  that  it,  in  propriety,  can  do, 
and  will  probably  now,  simply  present  its  re- 
ports on  Committee  work,  state  its  readiness 
to  go  on  with  the  greater  work  assigned  it. 
and  leave  the  matter  io  be  decided  as  shall  be 
determined  by  the  Houre  Committee  on  Ap- 
propriations, in  the  light  of  such  evidence  as 
tjiey  may  thus  be  given.  There  is  imminent 
danger  that  the  Board  will  be  discharged  be- 
fore it  can  report  on  the  strength  of  a  single 
15-inch  beam,  or  determine  a  single  law  re- 


lative to  the  resistanoes  of  parts  of  atructures. 
It  has,  however,  accepted  its  duties,  and  has 
undertaken  them  In  good  faith.  Its  members 
have  discharged  their  duty  faithfully,  so  ftr 
as  they  have  been  permitted,  and  have  de- 
voted, voluntarily,  a  vast  amount  of  time  to 
special  research  without  compensation,  and 
their  only  regret  will  arise  from  a  natural 
reluctance  to  see  their  work  interrupted, 
just  when  most  certain  (o  prove  useful,  and 
from  the  disappointment  which,  in  common 
with  all  interested  in  the  movement,  they 
must  feel  at  this  premature  interruption  of  a 
great  and  needed  work. 

They  will  ftud  some  slight  compensation  ia 
the  facts  that  tlicy  have,  at  least,  organized  a 
scheme  which  may,  at  some  future  time,  be 
carried  out  by  abler  mindB.  that  they  have 
stimulated  foreign  nations  to  the  cooaidera- 
tion  of  the  necessity  of  doing  aimilar  work, 
and  thus.  Indirectly  bencfltting  the  wc^ld, 
and  that  they  have  been  permitted  to  collect 
some  valuable  iuformaUon  in  several  im- 
portant fields. 

The  speaker  concluded  by  stating  his  belief 
that  the  importance  of  the  subject  and  the- 
evident  and  eager  interest  which  had  been 
taken  in  the  matter  by  nearly  all  the  membera 
of  the  Society,  would  justify  him  in  having 
so  fully  and  freely  stated  the  present  status,, 
and  probable  future  of  the  Board  appointed 
to  test  Iron,  Steel  and  other  Metals. 
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Under  this  head  will  be  anoounced  new  books  on  these  and  kindred  subjecta,  which  may" 
be  professionally  useful  to  members  of  the  Society . 


Alcohol,  Results  of  Researches  in  — .  Benjamin 
W.  Richardson.  London.  12mo.  Twredie. 
M. 

Algebra,  New  Developments  of — ,  contain- 
ing many  valuable  Rules,  Hints,  and  Sug- 
gestions never  before  publif^hed.  designed 
to  abridge  and  (kcilitate  the  Lat>or  of  Teach- 
ers and  Students.  T.  Henderson.  Phila- 
delphia. lt2mo.  Claxion,  Rem$.in  dt  Uaftl- 
fingtr.     $1.(H). 

American  Register,  or  Blue  Book  for  1R77.  J. 
Distumell.  New  York.  8vo.  DistumeU. 
$2.00. 

Animal  Kingdom  (the;  ;  arranged  after  its 
Organization  :  forming  a  Natural  History  of 
Animals.  Q.  Cuvier.  with  Additions  by  W. 
B.  Carpenter  and  J.  O.  Westwood.  New  ed. 
London,  8vo,  illus.  Hardwicke  k  Bogiu. 
aiB. 


Anthracen  ;  its  Constitution,  Pro}  ertiea.  Man- 
ufactures, and  Derivations,  including  arti- 
ficial Alizarin,  Antbrapurpuriu.  kc,  with 
their  Application  in  Dyeing  and  Printing. 
O.  Auerbacb.  Trans,  and  ed.  from  the  rev. 
Manuscrip  of  the  Author  by  Wm.  Crookes. 
i.ondon.  8vo.  Longmang.  ( Van  yo$trand^ 
Sew  York.)     $6.00. 

Architeitnral  Styles,  a  Handbook  of  — .  A. 
Resengarten,  trans.  Irom  the  0*-rman  of 
W.  Colleit  Sandars.  London.  8vo,  illos. 
ChaUn  <£  Windus.    21  s. 

Art,  a  Manual  of  the  historiral  Development 
of—,  prebi«ti>rio,  ancient,  cisssic.  early 
Christian.  O.  O.  Zerffi.  New  fork.  12mo> 
Scribn^,  Welf-rd  rf  Armstmng,     $3.00. 

Principles   and    Practice  of — .     J.  D. 

Harding  ;  ed.  by  William  Walker.  New  ed. 
London.    Folio.    Kent.    52s.  6d. 
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South    KeDsiDgton    Art   and   Science 

HaudbookH.  Conferencefi,  held  in  Connec- 
tion with  the  special  Loan  of  acientiflc  Ap- 
paratna,  1H7G.  Physica  and  Mechanics,  by 
Spottiswoode,  HuKRina.  Lockxer,  Thomson, 
Tyudall,  Bowinquet.  Chappell,  Earlof  Roese. 
De  La  Rue.  Whitworth.  Merrifield.  Russell, 
Kennedy,  Steveuson.  and  othaia.  (London 
repriiit )    New  York,  13mo.    Scribner,  Wei- 

ford  rf*  A  rmstt-ong.     $2.25 . 

What  is   Art ;   or.   Art  Theories   and 

Methods  concisely  sUted.  8.  U.  W.  Benja- 
min. Botiton.  8VO.  LoclaettttdL,  Brooks  dt 
Co.     $0.75. 

Alts,  the  Anatomy  and  Philosophy  of  Expres- 
sion,  as  counet-ted  with  the  hue — .  Charles 
Bell.  New  York,  lirau,  lllus.  Scritmer, 
Wei/urd  <t  Armsfrong.     $2.00. 

Artillery,  Elements  of  Field  — ,  designed  for 
Uie  use  of  Infantry  and  C^valary  Officers. 
H.  Kuolleys.  London.  8vo.  Blackwoodt. 
(Van  Sost rand.     Nf us  York.)     $3.75. 

History  of  the  Organization.  Equip- 
ment, and  War  Services  of  the  Regiment  of 
Bengal  Artillery,  compiled  from  published 
Works,  offidal  Kecords,  and  various  private 
SourceH.  F.  W.  Htubbs.  London.  8vo, 
illus..  2  vol-.    Henry  S.  King.    82a. 

^—^  Primer  for  Garrison—.  M.  F.  Downes. 
London.     12mo.     Clowe*.    28. 

Astronomy,  iiandbook  of  deacriptive  — .  O. 
F.  Chambers.  3d  ed.  London.  8vo,  illus. 
MacmUlan.    [New  York.)    288. 

Belting,  a  Treatise  on  the  Use  of—,  for  the 
Transmission  of  Power.  John  H.  Cooper. 
Philadelphia.  8vo.  illus.  CiaxUmt  Eemten 
it  UaffeifimgtT.    (Announcement.) 

Bird  Preserver,  the  British  —  or,  how  to  skin, 
stuiT.  and  mount  Birds  and  Animal*  ;  with 
a  Chapter  on  their  Localities,  Habits,  and 
bow  to  obtain  them  ;  also  Instructions  on 
Moth  and  Butterfly  Catching,  Setting  and 
Preaerviug.  with  practical  Illustrattous. 
Samuel  Wood.  London.  12mo,  iilus. 
Wame.    la. 

Boiler  Incrustation  and  Corrosion.  F.  J. 
Bowan.  (Van  Noetrand's  Science  Series, 
London  reprint.)  New  York.  12mo,  illus. 
Van  Nottrand.     $0.60. 

BoCauT.  Flowers,  and  the  Hants  they  grow  on. 
U.  Ware.  Clifton.  12mo.  (Kent,  Londrni), 
60. 

Text.Book  of  structural  and  physio- 
logical Botany.  O.  W.  Thome.  Trana.  and 
ed.  by  Alfred  W.  Bennett  (Text-Book  of 
Science.)  London.  12mo,  iilus.  Long- 
wuuts.    6s. 

Bridge*.  Wurks  in  Iron.  Bridge  and  Roof 
Structures,  with  Examplea  of  Structures 
made  and  erected  by  Andrew  Haudyside  k 
Co.  ;  also  Vocabulary  or  technical  Terms 
used  in  the  iH^dgn.  Manufacture,  sud  Com- 
merce of  Iron  Structures.— English.  French, 
Oeruian.  Italian.  Spaaiah.  Ewing  Mathe- 
aon.  2d  ed.  London.  4to,  illus.  Spans, 
(New  York).     $6.00. 

Builders'  and  Contractors'  Price  Book  for 
1877.  Lockwood's— rev.  and  ed.  by  Francis 
T.  W.  Miller.  London.  12mo.  fyoaby  <£ 
Lockwood.     4*. 

Price  Book  for  1877.  Laxton's.  Lon- 
don.    12mo.    Kdlp.    4s. 

Prices,  1877.   Skyring's.  London.  8vo. 

Simpkin.     4*. 

Calculus,  an  elementary  Treatise  on  the  dif- 
ferential Calculus,  conuinlng  the  Theory  of 
Plane  Curves,  with  numerous  Examples. 
Benj.  Williamson.    8d.  ed.,  rev.   and  enl. 


London.  12mo.  ( Van  Nottrand,  New  York). 
$5.25. 

Catalogue,  the  London—,  of  Periodicals,  News- 
papers, kc,  for  1877.  London.  8vo.  Long- 
matiM.     la. 

Chemia  Coartata  ;  or.  the  Key  to  modern 
Chemistry,  adapted  especially  to  the  Wants 
of  Students  preparing  for  Examinations, 
Persons  ivho  have  learned  the  Old  Notation 
and  wirth  to  learn  the  modern  System.  Ice. 
.\.  H.  Kollmyer.  Philadelphia.  12mo.  (Van 
Aottrnnd.     New  York.)     $2.25. 

Chemical  Problems,  a  Series— for  Use  in  Col- 
leges and  Schools.  T.  E.  Thorpe,  with  Pre- 
face by  Prof.  Roscoe.  5th  ed.  London. 
18mo.     MacmiUan.      New  York.)     $1.1*0. 

Chemistry,  a  Primer  of—,  including  Analysis. 
Arthur  Vacher.    London.    12mo.   ChurchiU. 

I8. 

lUock  and  Watch  Makers'  Manual,  new  and 
complete — comprialng  Descriptions  of  the 
various  Gearings.  Escapements  and  Com- 
pent>ationB  now  iu  Use  in  French,  Swiss 
and  English  Clocks  and  Watches,  Patents, 
Toola.  &c..  with  Directions  for  Cleaning 
and  Repairing.  Comp.  from  the  French, 
with  an  Appendix  containing  a  Hiatory  of 
(Mock  and  Watch  Making  in  America.  Mary 
L.  Booth.  New  ed.  New  York.  l2ino. 
illus.     Wiley  dt  Sons.     $2.00. 

Commerce.  Dictionary,  practical,  theoret- 
ical, and  historical,  of— nnd  commercisl 
Navigation.  J.  R.  McCulloch.  with  Bio- 
gra|>hical  Notice  of  the  Editor.  New  ed., 
rev.  and  cor..  Supplements  being  added  to 
show  the  Progress  of  liritish  commercial 
Legislation  down  to  the  present  Time. 
Loudon.  Ed.  by  Hugh  Q.  Reid.  8vu. 
Longmans.    538. 

C/ommercial  Knowledge,  a  Guide  to con- 
taining an  Explanation  of  Terms  and  Prac- 
tices in  daily  Use  in  the  Counting-house. 
Bank,  Warehouse,  ^c.  B.  Bannister  Tur- 
ner.   London.    12mo.    Stewart.    1*.  6d. 

(^yclop^dia.  Appleton's  Abnual— ,  for  1^76, 
a  Record  of  the  Day.  New  York.  8vo, 
illus.    (Announcement ) 

Drawing.  Technical  Drawing  and  Design  for 
Students  of  Architecture  and  Building. 
Pari  II :  ornamental  Drawing  in  elementary 
Designs,  and  detailed  Examples  of  Archi- 
tectural Designs  in  varioua  Styles.  Lon- 
don.    4to,  illus.     Collins.    Is.  6d. 

Electricity.  Application  of—,  to  Railway 
Working.  W.  Langdon.  London.  Jfoc- 
Tnillan.    (New  York.    Announcement.) 

Elements  of  Magnetism  and—.    J.  An- 

gcU.  ed.  London.  12roo,  illus.  Collins. 
Is.  6d. 

Ivessons  in— at  the  Royal  Institution, 

187S-76.  John  Tyndall.  London.  12mo, 
illus.    {Apptetons,  New  York.)     $1.00. 

Engineering.  Manual  of  elementary  Field—. 
(British  Government  Publication.)  Lon- 
don.   8vo.    Is.  6d. 

Progress  of   dvil    and    mechanical— 

and  Shipbuilding.  Ed.  by  Smith,  Noble 
and  Smith.  Div.  1.  London.  4to,  iilus. 
Longmar.s.     lOs.  6d. 

Weisbach  '*  Mechanics  of—.    Applied 

Mechanics,  containing  Strength  of  Mate- 
rials, Arches,  Foundations.  Hydraulica. 
Steam  Engine  and  other  prime  Movers, 
etc.,  transl.  from  tbe  last  German  ed.  New 
York.  8vo.  Wiley  A  Sons.  (Announce- 
ment.) 

Engineers,  Information  for  colonial — .  Ed. 
by  J.  T.  Hurst.     No.  2.    Southern  Africa, 
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inehidiog  Csm  Colony,  Natsl  and  the 
Dutch  Bepnbilcs.  Henry  Hill.  London. 
8to,  lUne.    iS;poiu.  (New  Tork.)    $1.60. 

7oUege.  Art— for  Scnlpture  and  Decoration. 
Second  Series.  Jaa.  K.  ColUng.  Parti. 
London.  4to.  iUna.  {Van  Nottrandf  New 
York.)    $4.60. 

Force.  What  is  Vital  Force  ?  or,  a  short  and 
oomprehensiTe  Sketch,  induding  Tital 
Physics,  Animal  Morphology  and  Epi- 
demics; to  which  is  sdded  an  Appendix 
apon  Geology,  is  the  detrital  Theory  of 
Geology  tenable?  Richard  F.  Battye. 
London.    8vo.    Trubner,    Ts.  6d. 

Fossils,  the  American  PaJieozoic— .  8.  A. 
Millier.  Cincinnati.  8to.  MUUr.  (Anmmnce- 
ment.)    $3.00. 

Graphical  Statics.  Elements  of—,  and  their  Ap- 
plication to  framed  Stmctares,  etc  Cranes; 
Bridge,  Roof,  and  Suspension  Trnnses  ; 
Braced  and  Stone  Arches  ;  Pivot  and  Draw- 
Spans  ;  continuous  Girders,  etc  A.  J.  Da 
Bois.  2  vols.  2d  ed.,  rev.  and  partly  re- 
written. New  York.  8to,  illus.  Wiley  k 
Sons.    $6.00. 

Hand-Railicg,  Supplement  to  Lessons  on  — 
Robert  Riddell.  Philadelphia.  4to.  llns. 
ClazUm,  Remten  A  Haffeifinger.    $3.00. 

Hydro-Mechanics,  a  Treatise  on—.  W.  H. 
Besant.  3(1  ed.  8to.  London.  Bell  dk  Sons. 
lOs.Od. 

Iron  and  Steel,  Strength  and  Determination 

ol  the  Dimensions  of  Structures  of , 

with  Reference  to  the  latest  Intrestigations  ; 
an  elementary  Appendix  to  all  Text-Books 
upon  Iron  and  Steel  Construction.  Jacob 
J.  Weyranch.  Trans,  by  A.  J.  Du  Bois. 
An  Appendix  by  B.  H.  Thurston.  New 
York.     8vo,  illus.     WiU^dtSmu.    $1.00. 

Strength  and  Calculation  of  Di- 

mensionji  of  Iron  and  Steel  Constructions, 
with  Reference  to  latest  Experiments. 
Trans,  from  the  German  of  J  J.  Wey ranch, 
by  Mansfield  Merriam.  New  York.  8vo. 
illus.     Van  Nostrand.     $1.00. 

Life  on  the  Earth,  the  Succession  of  — .  W. 
C.  Williamson.  (Manchester  Science  Lec- 
tures.) London.  12mo.  MacmUlan.  {New 
Fork.)    6s. 

Machine  Designs,  the  Elements  of—,  an  Intro- 
duction to  the  Principles  which  determine 
the  Arrangement  and  Proportions  of  the 
Parts  of  Mschines,  and  a  Collection  of  Rules 
for  Machine  Dt-Mign.  W.  Cawthorne  XJuwin. 
(Text  Books  of  Science.)  London.  12mo. 
(  Van  Xosfrnnd.     New  York.)     $1.50. 

Man,  the  Bscch  of—,  and  their  geographical 
Distribution,  from  the  German  of  Oscar 
Pes(;hel.  New  York.  12mo.  ApplUom. 
12.25. 

Msnufsctnring  Indnntries,  British-.  Ed.  by 
G.  P,  Bevan.  Honierj-  and  Lacc.  by  W. 
Folkin  ;  Carp<'tH,  by  Cliriftopher  Dresser: 
Dyeing  and  Bleaching,  by  T.  81ms.  1  Vol. 
Pottery,  by  L.  Amoux;  GIsss  and  Sillicates, 
by  Prof.  Barff :  Furniture  and  Woodwork, 
by  J.  H.  Pollen.  1  Vol.  2d  ed.  London. 
12mo,  ilhiR.  Stanford.  {Van  Noitrand.  New 
York.)    Each  $1.7.5. 

Maritime  Warfare.  Thomas  G.  Bowles.  Lon- 
don.     8vo.     Ridgway.     Ss. 

Mechanic,  the  amateur—,  a  practical  Hand- 
book, describing  the  different  Tools  re- 
quired in  the  Worksliop,  their  Uses, 
and  how  to  u*4e  Them  ;  also  Examples  of 
different  Kinds  of  Work  Arthur  H.  O-. 
Hot>son.  London.  12iuo,  illus.  Long- 
inan*. 


Metal  Work.  fUnstrating  the  chief  ] 
of—,  applied  by  the  Goldamith,  SiWcrsmith, 
Jeweller,  and  Art  Workmen,  in  Braas,  Cop- 
per, Iron,  Steel,  Bronze  or  other  Metal.  In 
40  parts.  Ed.  by  G.  W.  Yh>-  Fvt  1.  Loo- 
don.    4to.  ilins.     Virtue,    la. 

Microscope,  a  Course  of  practical  Histology: 
bding  an  Introduction  to  the  Use  of  the 
Microscope.  Edward  Albert  Schafer.  (Eog- 
liBh  Reprint)  Philadelphia.  12mo4ilaB.  Im. 
(Announcement.)    $2.00. 

Mining.  Lectures  on— delivered  at  the  Sdiool 
of  Bfines,  Psris.  by  J.  Callon,  trmns.  by 
C.  L.  Nere  Foster  and  W.  GaUowmy.  8 
Vols.  Vol.  I.  8to.  Text  4to  Plates.  Lon- 
don.  DmUau.  {Van  Nottrand,  New  York.) 
$13.00. 

Machinery.  A  descriptiTe  Treatise  on  the 
Machinery,  Tools,  and  other  Appliances 
used  in  Mining.  George  G.  Andre.  (To  be 
completed  in  12  monthly  parts.)  Part  I. 
London.  4to,  illus.  Spans,  {New  York). 
$2.00. 

Natural  Philosophy.a  Course  of—.  R.WormeU. 
5th  ed.  London.  12mo,  illus.  Groomt- 
bridge. 

for    Beginners,    with    nninerons 

Examples.  I.  Todhunter.  Parti.  The 
Properties  of  Solid  and  Fluid  Bodies.  Lon- 
don. 16mo,  illus.  MacmiUan.  {New  York.) 
$1.50. 

Navigation  ;  the  Port  of  Refuge,  or  Advice 
and  Instructions  to  the  Master  Mariner,  kc. 
Manley  Hopkins.  2d  ed.  London.  8vo. 
Henry  S.  King.    6s. 

Photography,  a  History  and  Handbook  of  — , 
trans,  from  the  French  by  G.  Tissandier. 
Ed  by  J.  Thomson.  (English  Reprint) 
New  York.  12mo,  illus.  {Van  Nostrand.) 
$2.50. 

Physical  Geography,  elementary  Lessons  in — . 
Archibald  Geikie.  18mo,  illus.  MacwUUan. 
{New  York.    Announcement.) 

Political  Economy,  Essay  on—.  Frederick  Bas- 
tiat.  English  translation,  rev.,  with  Notes, 
by  David  A.  Wells.  New  York.  lamo. 
Putnam  $.     $1.25. 

Porcelain  Painting,  a  Guide  to—.  8.  T. White- 
ford.  London.  12mo,  illua.  Rowney, 
2s.  6d. 

Sanitary.  A  Hand-book  of  Hygiene  and  San- 
itary Science.  George  WilBon.  3d  ed.,  enl. 
Philadelphia.  12mo.  ( Van  Nostrand,  New 
York.)     $3.60. 

Silver  Coins  of  England  arranged  and  de- 
scribed.  £.  Hawkins.  2d  ed.,  with  altere- 
tions  and  additions,  by  R.  L.  Kenyon. 
London.    8vo,  illus.   Quaritch.    36s. 

Sines,  Haversines'  natural  and  logarithmic 
— ,  used  in  Computing  lunar  Distances  for 
the  Nautical  Almanac,  ed.  by  M%{.  Gen. 
Hannyington.  (British  Government  Publi- 
cation.)   London.    8vo.    21s. 

Slide  Rule,  Hand-Book  of ,  showing  its  Ap- 
plicability to  Arithmetic  and  Mensuration, 
with  numerous  Examples  and  useful  Ta- 
bles. W.  H.  Bayley.  Rev.  ed.  London. 
12rao.      (  Van  Nostrand,  New  York.)     $2.60. 

Speculation.  Descartes  and  English  Specula- 
tion; the  Influence  of  Descartes  on  meta- 
physical Speculation  in  England,  being  a 
Degree  Thesis.  W.  Cunningham.  London. 
8vo.     MacmtUan  [New  York).     $3.00. 

Star  Gazing:  past  and  present.  Lectures  de- 
livered at  the  Royal  Institute  by  J.  N. 
Lockyer.  with  Notes  and  Additions  by  G.  M. 
Seabroke.  London.  8vo,  illus.  MacmUlan 
(New  York.    Announcement). 
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"Steftm  Eoidne.  a  few  Notea  on  the  portable 

,  with  an  Account  of  ita  Conatriiction 

and  general  Adaptation.  John  Head.  Lon- 
doa.    8to,  lUua.    Spans  {Nno  York).    $0.80. 

,  a  practical  Treatise  on  the , 

containing  Plana  and  Arrangements  of  De- 
tails for  fixed  Steam  Engines,  with  Essays 
on  the  Principles  inrolTed  in  Dewign  and 
Conatniction.  Arthur  Rlgg.  (In  12 
monthly  Parts.)  Parts  I,  II,  III.  London. 
4to.  lUus.     SpoHM  [New  York).  Each.  $1.25. 

Telegraph  Engineers,  Journal  of  the  Society 

of .  including  original  Communications 

on  Telegraphy  and  Electrical  Science.  Ed. 
by  Frank  Bolton  and  J.  SivewHght.  Nos. 
13, 14.  London.  8vo,  illus.  Spont  {New 
York).     $2.00. 


Wax  Flowers,  a  Course  of  Lessons  in  Model 

ing ,  designed  for  Beginners.  Florence 

I.  Duncan.  Philadelphia.  12mo.  iUus. 
Lippincolt.     $1.00. 

Weiffblog  and  Measuring,  the  Science  of . 

H.W.  Chisbolm.  (Nature  Series).  London. 
12mo.  illus.  MacmiUan.  {Xew  York.  An- 
nouncement.) 

Weaving,  a  practical  Treatise  on  the  Construc- 
tion of  the  lower  Loom  and  the  Art  of 
Weaving.  Alex.  Brown,  rev.  and  enl.  ed. 
LoDdon.  12mo,  illus.  ( Van  Nottrand^  New 
York.)    $1.75. 

Wire  Bopes.  Transmission  of  Power  by . 

Albert  W.  Stahl.  (Van  ISostrand's  Science 
Series.)  ISnio,  illus.  Van  Nostrand,  New 
York.     $0.60. 


ANNOUNCEMENTS. 


MsKTiNOft  OF  THE  SociETT  for  the  uext 
-three  months  will  be  held  as  follows  :  regular 
meetings,  when  ballots  for  members  will  be 
canyassed  and  other  business  done,  Wednes- 
day, May  2d,  June  6th,  and  Jaly  4th;  and 
ftaUd  meetings,  for  conHideration  of  profes- 
sional topics  and  eojoyment  of  social  inter* 
course.  Wednesday.  May  16th  and  June  20th 
1  at  8  o'clock  P.M. 


MKXTmOH     OP    THE     BOABO    OF  DlBECTIOS 

daring  the  same  term,  for  the  transaction  of 
regular  business,  will  be  held  May  2d,  June 
«th  and  July  4th.  at  3  o'clock  p.m. 

Papers  have  bbbsv  becetved  for  presenta- 
tion to  the  Society  since  the  last  announce- 
ment, as  follows : 
"Levees,  as  a  System  of  reclaiming  low 
Lands." 
Discussion— J.  F.  Flagg.  Feb.  13th,1877. 
'•  The  aimultaneous  Ignition  of  Thousands 
of  Mines,  and  the    most   advantageous 
Grouping  of  Fires." 

Julius  H.  Streidioger-  ApHl  4,  1877. 
^•Failure  of  the  Ashtabula  Bridge." 

Discussions — Squire  Whipple.  Alfred  P. 
Boiler.    April  ...  1877. 
Papebs  om  Emgikeerxko  Subjecth,  giving 
rMults  of  practice,  or  in  discussion  of  perti- 
nent theoretical  questions,  are  desired  from 
members  of  the  Society  ;    their  comments 
(whether  or  not  present  at  meetings  of  the 
Society),  upon  papers  published  in  Transac- 
tions, are  solicited,  and  they  are  urged  to  con- 
trtbate  from  note-books  and  other   similar 
records,  whatever  may  bear  upon  the  sub- 
jects considered,  or  refer  to  other  practical 
topics.    A  list  of  subjects  relating  to  the  prac- 
tice of  engineering  and  its  connection  with 
kindred  art   and   public   aifairs,   on   which 
ptpen  ars  desired,  may  be  found  on  page  51, 
Vol.  I. 


Papebs  fob  the  Nobmam  Medal  should 
be  presented  before  September  6th,  next. 
The  conditions  of  award  are  set  forth  in  the 
Code  of  Rules,  herewith  published  ;  a  copy 
will  be  furnished  to  members  upon  applica- 
tion. 

ADDrnOllK  TO  LiBRABT  AND  MlHKrM.  tO  OOU- 

tain  acknowledgments  of  contributions  to  the 
Library,  through  the  Centennial  Commission 
of  the  Society  (referred  to.  in  Transactions, 
Vol.  VI.  page  59).  are  again  laid  over,  to  appear 
in  Proceedings  for  May. 

The  Booms  of  the  Society,  after  May  1st, 
will  be  at  104  East  Twentieth  street,  one  door 
esst  from  Fourth  avenue,  and  near  southwest 
comer  of  Oramercy  Park. 

Bates  of  Postage  on  transient  matter  sent 
to  the  Society  from  domestic  post-offices, 
except  New  York,  are  as  follows  r 

On  books,  pamphlets,  periodicals,  maps  and 
corrected  proof  sheets,  one  cent  per  two 
ounces;  on  photographa,  lithographs,  and 
engravings,  one  cent  per  ounce ;  and  on  let- 
ters and  other  mall  matter,  either  wholly  or 
partly  in  writing  (except  corrected  proofa), 
sealed  packages,  or  those  wrapped  so  as  not 
to  be  conveniently  examined  without  destroy- 
ing the  wrapper,  three  cents  per  haJf  ounce. 
The  sender  may  write  or  print  his  address 
in  or  on  a  package,  and  state  names  and 
number  of  articles  enclosed,  without  extra 
charge. 

Matter  upon  which  not  enough  postage  is 
prepaid,  is  charged  on  delivery  with  onee  or 
ttoice  the  deficiency,  according  to  class  ;  and 
it  is  not  infrequent  that  from  $0.50  to  $5.00 
is  thus  charged. 

The  attention  of  members  is  called  to  these 
conditions.  Generally,  it  is  better  to  forward 
a  package  by  express  when  the  postage  there- 
on exceeds  $0.35,  or  the  rating  is  uncertain. 
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LIST      Ot      MEMBERS. 


ADDITU)NS. 

l>aie  of  UectiuD. 

Dun,  James North  Springfield,  Mo June      ?>   1876- 

DuRH AM, C.Wheeler Civil  Eng.,  Chicago,  III April     4,  1877. 

Endicott,  MordecaiT »*       *'      U.  S.  Navy,  New  Ixindon, 

Conn 

Godwin,  Bryant Res.   Eng.,  N.  Y.  State  Canals,  551 

Broadway,  Albany,  N.  Y. **       **       ** 

Hardy,  Arthur  S.   [A.]..  .Prof.  Civ.  Eng.,  Chandler  Sci.  Dept., 

Dartmouth  College,  Hanover,  N.  H.       **       **       '* 

Knapp,  George  O.  [J.] Civil  Eng.,  Hartford,  Conn **       *'       ** 

McDowell,  Nathan  M City  Eng.,  Alleghany  City,  Pa "       •*       *• 


CHANGES   AND  CORRECTIONS. 

BoGART,  John Sup'g  Eng.,  Dept.  Public  Parks.  42  West  26th  st. 

New  York. 
Brown,  Charles  O Eng.  Passaic  Rolling  Mill  Co.,  130  Chambers  st. 

New  York. 

Burr,  William  H 50  Second  st.,  Troy,  N.  Y. 

Chittenden,  Samuel  H East  River,  Conn. 

Clark,  Jacob  M Eng.  C.  R.  R.  of  N.  J.,  1 19  Liberty  st.,  New  York. 

Dodge,  Richard  D 58  Clark  st.,  Brooklyn,  N.  Y. 

Du  Barry,  Edmund  L 205  Hoffman  st.,  Baltimore,  Md. 

Gould,  James  P Eng.  U.  &  D.  and  R.  &  C.  R.R.,  Rondout,  N,  Y. 

HoLLEY,  Alexander  L 56  Broadway,  New  York. 

Lafon,  Thomas Newark  (Knox  Co.),  Mo. 

McGee,  John Steubenville,  O. 

Moore,  James Sup't,  C.  R.  R.  of  N.  J.,  Elizabeth,  N.  J. 

Nader,  John City  Eng.,  Madison,  Wis. 

Nichols,  Othniel  F 112  Cambridge  Place,  Brooklyn,  N.Y. 

Opdyke,  Stacy  B.,  Jr Ass't  Eng.  P.  R.R.,  Lewiston,  Pa. 

Prout,  Henry  G Lieut.   Col.  of  Engs.,   Army  of  the   Khedive,   Vice 

Governor  (ieneral  of  the  Soudan,  Egypt. 

Read,  Robert  L Chief  Eng.,  U.  R.R.,  Transfer  and  Stock  Yard  Co., 

Indianapolis,  Ind. 

Sewall,  Joseph City  Eng.,  St.  Paul,  Minn. 

Shedd,  J.  Herbert 65  Westminster  st.,  Providence,  R.  L 

Van  Winkle,  Edgar  B **  Rockingham,"  $6th  st.  and  Broadway,  New  York. 

Ward,  Charles  D 39  Hudson  st.,  Jersey  City,  N.J. 

Wellman,  David  W Civil  Eng.,  St.  Paul,  Minn. 


deaths. 

Grain,  William Fergus,  Ontario Jan.      10,  1877. 

KiRKWOOD,  James  P Brooklyn,  N.  Y April    22, 
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MINUTES     OF     MEETINQS. 

(Abstract of  saoh  as  may  be  of  general  interest  to  membera.) 

OF  THE  SOCIETY. 

April  24th— 26th,  1S77.— The  Ninth  Annual  Convention.— [Report 
of  the  proceedings  has  not  yet  come  to  hand.  J 

May  2d,  1877.— A  quorum  not  being  present,  the  regular  meeting 
was  adjourned. 

May  11th,  1877.— An  adjourned  regular  meeting  was  held  at  eight 
o'clock  p.  M. 

A  paper  by  Edward  P.  North,  C.  E.,  of  Fordham,  N.  Y.,  on  **  Brush 
Dams,"  was  read  by  him  and. briefly  discussed. 

Mr.  Charles  E.  Emery,  Associate  Secretary  of  the  Ninth  Annual 
Convention,  held  in  New  Orleans,  made  an  informal  report  of  the 
proceedings. 

The  death,  on  April  22d,  of  James  P.  Kirkwood,  C.  E.,  late  of  Brook- 
lyn, N.  Y.,  one  of  the  first  Members  of  the  Society,  a  Director  from  its 
organization  until  November  6th,  1867,  when  he  was  elected  President — 
the  second  incumbent  of  that  office,  which  position  he  resigned  June 
16th,  1868,  was  announced,  and  it  was  moved  that  a  committee  be  ap- 
pointed to  prepare  a  memoir  of  the  life  and  professional  services  of  the 
deceased-* 


OF  THE  BOARD  OF  DIRECTION. 

May  2d  and  11th,  1877. — A  quorum  not  being  present,  the  stated 
meeting  was  adjourned. 


*  The  Committee  appointed,  conalats  of  Alfted  W.  Craven,  Jaliua  W.  Adams,  William   E. 
Worthen  and  James  B.  Francis. 
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NOTES    AND    MEMORANDA. 


REPORTS  OP 
Watkr  Supply  from  Bbokz  River.- The 
^following  letter,  written  by  C»en.  Philip  Schuy- 
ler, in  answer  to  Col.  Richard  Varick,  the 
Mayor  of  New  York  City,  in  the  year  1799, 
-asking  him  for  his  opinion  on  Dr.  Brown's 
plan  for  supplying  the  city  with  water  from 
the  Bronx  River,  was  presented  by  John 
Schuyler,  G.  £.,  of  New  York,  and  read  at  the 
meeting  of  the  Society,  April  18th.  1877.  (It 
is  printed  as  written.) 

Albaky,  Jan,  29,  1799. 
Dear  Sir, 

Mr.  Briggs  was  so  good  as  to  deliver  me 
^wo  copies  of  Dr.  Brown's  Memoirs  as  from 
Tou. 

I  have  read  the  Memoirs  with  as  much  ai- 
-tention  es  I  am  capable  of. 

Supposing  the  water  of  the  Bronx  sufficient 
for  the  purposes  detailed  in  the  Memoirs,  the 
mode  of  conducting  it  to  the  City  appears  to 
jue  liable  to  such  strong  objections,  that  if  I 
was  a  member  of  your  corporation,  or  a  di- 
rector of  an  associate  company  engaged  to 
-convey  that  water  to  the  City,  I  should  not  dare 
to  venture  on  apian  so  expensive,  and  so  ex- 
posed, as  I  think,  to  danger. 

Permit  me,  in  confidence  (for  I  wish  not  a 
contest  with  any  person  from  whom  I  may 
differ  in  opinion),  to  mention  some  of  the  ob- 
jections with  which  my  mind  is  impressed. 

The  Doctor  proposes,  by  means  of  a  Hydrau- 
lic Machine,  to  raise  the  water  to  a  height 
of  80  feet  above  the  level  of  Harlem 
River,  to  gain  a  sufficient  fall  from  thence  to 
a  reservoir  at  the  city,  and  he  estimated  the 
fall  so  gained  at  40  feet.  This  would*  indeed, 
be  the  case  If  the  tubes  by  which  the  water  is 
conveyed  could  be  so  laid  as  to  maintain  a 
continual  uuiuterrupted  inclination  from  the 
Hydraulic  Muchine  to  the  reservoir,  but  from 
the  little  I  know  of  the  intermediate  country, 
it  appears  to  me  that  the  track  ot  the  aque- 
duct or  tubes  will  pass  thro'  Ravines  and 
over  Hills  whose  summit  level  will  be  little 
short,  if  not  exceed  the  difference  of  level  be- 
tween the  80  feet  to  which  the  water  is  to  be 
raised,  and  the  point  where  it  is  to  be  deliver- 
ed. Let  us  suppose  that  the  apex  of  such 
summit  is  only  10  feet  below  the  level  of  the 
80  feet  to  which  the  water  is  to  be  raised  by 
the  Hydraulic  Machine,  then  it  is  perfectly 
■evident  that  to  such  apex  there  would  only  be 
10  feet  fall  from  the  Machine;  and  if  such 
4tpex  was  four  or  five  miles  from  the  reser- 


MEETINGS. 

voir,  a  tube  of  six-inch  bore,  instead  of  deliv- 
ering 300  003  Gallons  per  day,  would  not  de- 
liver more  than  one  quarter  that  quantity; 
and  if  3U0  000  Gallons  be  requisite,  it  would 
require  four  tubes  of  a  six-inch  bore;  and, 
consequently,  the  expense  would  be  greatly 
increased.  But  there  may  be  several  hills 
with  intermediate  valleys,  and  at  the  summit 
of  each  there  must  be  an  air-pipe  to  discharge 
the  air  which,  entering  the  tubes  with  the 
water,  will  collect  at  such  apex,  and  if 
not  frequently  discharged,  will  so  wire -draw 
the  water  that  little  will  pasa.  This  will  form 
a  considerable  item  in  the  first  expense,  and 
be  an  annual  one. 

If  the  tubps  in  any  intermediate  valley 
should  lay  70  or  80  feet  below  the  height  to 
which  the  water  is  raised  by  the  Hydraulic 
Machine,  the  pressure  on  the  tubes  in  those 
valleys  will  be  so  great  as  to  require  not  only 
the  very  largest,  but  the  most  solid  kind  of 
timber  to  prevent  their  bursting.  But  it  is 
hardly  possible  to  guard  against  such  acci- 
dents, as  the  London  water-works  amply 
evince;  and  so  expensive  is  the  charge  of  those 
repairs,  that  in  that  City  they  are  in  the  prac- 
tice of  substituting  iron  cylinders,  from  time 
to  time,  as  the  wooden  ones  give  way;  indeed, 
the  tubes  which  convey  the  water  from  the 
Chelsea  Steam  Engine  to  Hyde  Park  are  all  of 
ccut  iron. 

If  more  than  one  string  of  tubes  is  indis- 
pensable, and  even  if  they  should  not  exceed 
two,  yet  the  canal  in  which  they  must  be  laid 
would  Se  nearly  as  wide  as  a  canal  to  convey 
the  whole  of  the  water  of  the  Bronx  firom  the 
point  where  the  Doctor  proposes  to  take  it  to 
the  reservoir  in  the  City.  Whether  the  water 
can  be  conveyed  in  an  oi>en  canal  or  not.  can 
only  be  determined  by  actual  survey.  If  it 
could,  I  hesitate  not  to  say,  that  it  would  be 
not  only  the  most  eligible,  but  probably,  in 
the  first  instance,  least  expensive,  and  cer- 
tainly not  liable  to  such  an  annual  heavy 
charge  as  must  inevitably  result  ft-om  an  Hy- 
draulic Machine  and  subterraneous  wooden 
tubes.  But,  should  the  first  cost  of  an  open 
canal  be  double  that  of  Tubes,  yet  the  certain- 
ty of  supply  and  the  trifling  annual  charge, 
would,  in  my  estimation,  render  it  incompa- 
rably more  eligible  than  the  other. 

The  Doctor  has  made  an  estimate  of  the  ex- 
pense. Estimates,  nine  times  out  of  ten,  are 
so  erroneous,  that  I  have  little  faith  in  any, 
even  if  previous  surveys  are  made;  but  when 
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BQch  mxrrej*  are  not  made,  I  r^ect  them  at 
erroneouB.  But  why  make  estimatea  ?  The 
question  Is,  is  the  work  indiapenrable  ?  if  so 
it  must  be  done  be  the  cost  what  it  may ;  only 
take  care  that  it  be  done  with  proper  economy 
and  be  well  done.  It  will  be  to  if  Mr.  Wes- 
ton conducts  the  work.  The  corporation 
may  insist  on  an  estimate,  he  may  give  one; 
but  if  the  work  is  to  be  performed  in  the 
manner  proposed  by  the  Doctor,  and  if  Mr. 
Weston's  estimate  should  not  treble  that  of 
the  Doctor's.  I  should  conclude  that  his  usual 
prudence  had  fonaken  him.  I  mention  this 
not  to  discourage  the  corporation  from  the  at- 
tempt, but  to  guard  them  against  setting  their 
hopes  beyond  the  bounds  of  probability,  from 
which  disappointment  will  always  result. 

Should  it  be  found  impracticable  to  convey 
the  water  of  the  Bronx  to  the  City  of  New 
York,  I  do  not  think  the  idea  of  a  supply  from 
the  "  Colloc  "  or  *•  Fresh  Water  Poiid  "  ought 
to  be  abandoned,  for  if  there  should  be  a  sufl^ 
ciency  there,  the  objections  stated  in  the  Doc- 
tor's memoirs  to  its  use  from  the  filth  and 
drainings  from  vaults,  might  certainly  be 
obviated  by  well-constructed  embankments 
around  the  pond,  with  back  drains  to  carry  off 
extraneous  water  and  filth,  nor  will  it  be  at- 


tended with  any  considerable  expense  to  de-^ 
termine  the  quantity  of  water  which  the  PonA 
will  afford  in  twenty-four  hours.  The  lnjury^ 
sustained  by  the  distresaiug  calamity  witb 
which  your  city  has  been  recently  afflicted,  is 
not  confined  t->  the  residents  therein.  It  ex-^ 
tends  to  and  is  felt  in  every  part  of  the  State. 
Impressed  as  I  am  with  this  truth,  and  con- 
vinced that  Legislative  aid  should  be  inter- 
posed, to  prevent,  if  possible,  a  repetition  of 
such  distress.  I  have  most  earnestly  recom- 
mended to  many  of  the  Legislature  to  appro- 
priate the  duty  on  "Vendues  "  to  this  object 
and  to  the  relief  of  your  City  fW)m  its  heavy 
burdens.  But  my  hopes  on  this  head  are 
slender,  as  tixe  members  of  the  Legislature 
do  not  seem  to  have  duly  appreciated  the  ex- 
tent of  the  injury  which  the  State  sustains- 
from  any  calamity  in  the  Metropolis. 

I  thereiure  wish  that  some  able  pen  should- 
state  it  in  detail,  and  publish  it  in  the  papers 
printed  in  this  City,  to  draw  the  attention  of 
the  Legislature. 

I  am,  dear  sir,  with 
great  regard  and  esteem, 
your  obedient  servant. 

Ph.  Schutlkb. 
BiCBABD  Vabick.  Esq. 


THE  CENTENNIAL  COMMISSION  OF  THE  SOCIETY. 


Rkpobt  OS  AwAHDS.— The  following  certi- 
ficate, duly  signed  and  sealed,  has  been  re- 
ceived from  the  International    Exhibition ; 

"  The  United  States  Centennial  CommiMsion 
"  has  examined  the  reports  of  the  Judges, 
*'  and  accepted  the  following  reasons,  and 
"  decreed  an  award  in  conformity  therewith." 

"  Report  on  Awards. — Product. — Drawings, 
"  photographs,  models,  manuscripts  and 
"  various  publications,  illustrating  the  works 
**  of  the  Society  and  the  progress  of  Civil 
*'  Engineering." 


*•  Name  and  Address  of  KxhihUfrr  *' 

"American  Society  of  Civil  Engineers, 
New  York." 

"  The  undersigned  having  examined  the 
"  products  herein  described,  respectfully  re- 
"  commends  the  same  to  the  United  States 
"  Centennial  Commisnion  for  award,  for  the 
"  following  reasons,  viz. : — 

"  For  a  very  largo  and  Important  exhibi- 
"  tion,  and  for  the  great  service  rendered 
"  by  the  Society  to  the  art  and  science  of 
*•  Engineering." 


LIST  OF  NEW  BOOKS  ON 

ENGINEERING  AND  TECHNOLOGY. 


Alcohol  as  a  Food  and  Medicine,  a  Paper  from 
the  Transactions  of  the  luternalional  Medi- 
cal Coutfress.  at  Philadelphia,  Septenibt-r, 
1876.  Ezra  M.  Hunt.  New  York.  I'imo. 
SatUmal  Temperance  Soc.     $0  60. 

Alphabets,  Dmughtftman's— a  Series  of  plain 
and  ornamental  Alphabets,  dfhlgiied  enpe- 
cially  for  Engineeru,  Architects,  Drau^Lts- 
men.  Engravers,  Painters,  &c.    Hermann 


Esser.     2d  ed.     New  York.     Folio,  illus 

Bicknell.     $2.00. 
,  Examples  of  motlem— plain  and  oma- 

ment^l.    F.  Delamotte.     6th  eU.    London. 

4  to.     Locktoood.    48. 
,  omsmeutal   and   fancy — Monogram! 

and  Titles.     M.  Woodward.    In   20  parts. 

New  York.    4to<  Illus.    Parts  I.-IV.    Judd^ 

Each  $0.50. 
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Architect.  natioDal— .  M.Woodward.  Vol.  2. 
lD24paita.  NewTork.  4to,  illus.  Parti. 
Judd,    $u.50. 

Architecture,  illustrated  Papers  on  Church— 
E.  hharpe.  No.  3.  Londou.  4to,  illus.  Spons 
(Aeio  Vork.)    lOs. 

Art.  The  Mythology  of  Greece  and  Rome, 
with  special  Reference  to  itn  IIho  in  Art. 
O.  Seenianu,  ed.  by  Q.  H.  Bianchi.  London. 
8vo,  illus.     M.  Ward.    Ss  6d. 

,  the  Theory  of— and  some  Objections 

to  Utilitariaiiism.  Guy  D.Daly.  New  York. 
8vo.     Apptrton*.     $0.26. 

Astronomy.  The  Window  Observatory.  H. 
King.    London.    12mo.    Lockwood.    Is. 

Balance  Spring  (the)  a  practical  Treatise  on — 
including  Making,  Fitting,  Adjusting,  Iso- 
chronism  and  Positions,  and  Uating  ;  also 
the  AdjuHtment  lor  Ueat  and  Cold.  By 
"Excelsior."  New  York.  8vo,  illus.  D. 
H.  Hopkinson.     $3..'50. 

Bridge.  The  Ashtabula  Disaster.  Stephen 
D.  Peet.  Cleveland.  12mo,  lllua.  Good- 
man.    $1.75. 

Camp.  How  to  Camp  Out.  John  M.  Gould. 
New  York.     12rao,Ulus.     Scribner.     $100. 

Chemical  Analysis.  Tables  for  systematic 
Qualitative  Chemical  Analysis.  John  H. 
Snively.  Nashville.  8vo.  {Van  Aosirand, 
New  York.)     $1.00. 

Chemistry.  Elements  of  inorganic—.  J.  C. 
Buckmaster.  Part  I.  Elementary  Step.  13tb 
od.  London.  12mo,  illus.  Simpk^n. 
Is.  6d. 

,  Manual  of— theoretical  and  practical. 

H.  Fownes.  12th  ed.,  rev.  and  cor.  by 
Henry  Watts.  Vol.  I.,  pnysical  and  inor- 
ganic Chemistry.  London.  8vo,  illus. 
ChurcJiiU.    Ss.  6d. 

.  First  Grade  Freehand  Test   Papers, 

Ledshara's.  48  sheets,  8  varieties.  Loudon. 
8vo.     Simpkin.    Each  Is.  3d. 

Priuciples  of  theoretical  — ,  with  spe- 
cial Reference  to  the  Constitution  of  chem- 
ical Compounds.  Ira  Remsen.  Philadel- 
phia.    12mo,  illus.     Lfa.     $1.50. 

technical—.     Prof.  Roscoe.      (Science 

Lectures  at  South  Kensington.)  Lon- 
don. 12mo,  illus.  MacmiUan  {New  York). 
6d. 

Coal  Mines  of  the  western  Coast  of  the  United 
States.  W.  A.  Goodyear.  San  Francisco. 
12mo.     Bancroft  (Announcement). 

Cyclopwdla  (Domestic),  of  practical  Informa- 
tion, principally  written  or  revised  by  Cal- 
vert Vaux  and  Thomas  Wisedf  11,  Locating, 
Building  a  d  Repairing ;  Lewis  Leeds, 
Warming  and  Ventilation  ;  George  L.  War- 
ing, Drainage,  the  Garden  and  Dairy  ; 
George  Fletcher  Babb,  Decoration  as  ap- 
plied to  Walls,  Floors  and  Furniture ;  Eliza- 
beth S  Miller  and  Giuseppe  Rudmani, 
Cooking  and  domestic  Management;  Austin 
Flint.  Dietetics  and  alcoholic  Beverages  ; 
Abraham  Jacobi.  Diseases  and  Hygiene 
of  Children  ;  William  T.  Lusk,  general 
Medicine  ;  8.  G.  Perry,  the  Teeth  ;  El  win 
Waller,  Domestic  Chemistry  (Disinfecting, 
Cleaning.  Dyeing,  etc.)  ;  Leslie  Pell-Clark, 
the  Horse  ;  Johnson  T.  Piatt,  Business 
Forms  and  legal  Rules.  Ed.  by  Todd  S. 
Goodholme.  New  York.  8vo,  illus.  Holt. 
$6. 

the  royal  masonic  —  of  History,  Rites. 

Symboliiim.  and  Biography,  containing 
about  3  000  Subjects,  with  numerous  ori- 
ginal arcboologiual  Artidea  on  Topics  not 


before  treated  in  a  similar  Work.  Ed.  by 
Kenneth  R.  H.  Mackenzie.  New  Y<a\.  8to. 
B'tUoH.    $7. 

Deftigns  for  Monuments.  Joseph  Banzer. 
New  York.    Foil  >.  Illus.    BickneU.    $8. 

new  and  selected  —  for  the  Fret  Siw. 

M.  Woodward.  In  12  parta.  New  York. 
4to.  illus.    Part  I.    Judd.    $0.50. 

Drawing  Book.  J.  D.  Harding.  New  ed. 
London.    4to.  illus.    Kent.    158. 

Studies,  artistic — .    M.  Woodward.  Id 

20  parts.  New  Y^ork.  4to,  illue.  Part  L 
Judd.    $0.60. 

Dust.  Incidents  in  the  Biography  of  — .  H. 
P.  Mdlet.    London.     8vo.     Tntbner.     6a. 

Earth.  Ancient  Life-History  of — a  compre- 
hensive  Outline  of  the  Principles  and  lead- 
ing Fa^^ts  of  palflBontological  Science.  H. 
Alleyne  Nicholson.  Lofidon.  8vo.  Black- 
woods.     lOs.  6d. 

Electriidty,  elementary  Lectures  on  — ,  with 
Notes  on  the  lustruraeutH  and  Apparatus  in 
Vne  in  the  Telegraph  Troop.  Royal  Engi- 
neers (BritiHh  Government  Publication). 
London.    8vo,  illus.    Is.  9d. 

Fires,  their  Causes.  Prevention  and  Extinc- 
tion, combiuiug  also  a  Guide  to  Agents  re- 
specting Insurance  against  Loss  by  Fire, 
and  containiug  Information  as  to  the  Con- 
struction of  BulldingH.  special  Featuren  of 
munnfacturing  HHxards,  Writing  of  Policiea, 
Adjustment  of  Lonses,  etc.,  etc.  F.  C. 
Moore.  New  York.  16mo.  Kingsland, 
$2  00. 

Fruits,  how  to  raise  —  ;  or.  Fruit  Culture 
for  the  Million,  a  Handbook  of  Fruit  Cul- 
ture, being  a  Guide  to  the  Cultivation  and 
Management  of  Fruit  Trees,  including 
Graphs  and  small  Fruits,  with  condensed 
Descriptions  of  many  of  the  best  and  most 
popular  Varieties.  Thomas  Gregg.  New 
Yt)rk.    12mo.  iUus.     WelU.     $1.00. 

Geological  Survey  of  California.  J.  D.  Whit- 
ney. Vol.  1.  PolypetaliB.— by  W.  H.  Brewer 
and  Sereno  Wataon,  Ganoptale.  by  Asa 
Gray.     Cambridge.    4to,  illus. 

of  Ireland,  explanatory  Memoir  to 

the  Map  83  and  84,  accompanying  Sheets 
21,  28.  29.  or  Publication.)  (British  Govern- 
ment.)    London.    2  Vols.    Each  Ss. 

Geology.  Elements   of   agricultural Wil 

liam  K.  Kedzie.  Cincinnati.  12ino.  Van 
Antwerp,  Bragg  <k  Co.  (Announcement.) 
$0  50. 

Geometrical  Methods.  Treatise  on  some  now 
— .  James  Booth.  Vol.11.  London.  8vo. 
Longmans.     18s. 

Geometry,  elementary — ,  Plane.  Solid  and 
Spherical.  William  P.  Bradbury.  Boston. 
12rao.  illus.     Thompson,  Brown  d  Co.  $l.iO. 

Elements  of  — .    G.  M.  Searle.      With 

Appendix  containing  Problems  and  addi- 
tional Propositions.  New  York.  Svo. 
WiUy  k  Sons.     $1.50. 

Land,  Contracts  for  the  Sale  of — ,  before 
Conveyance.  E.  Coppee  Mitchell.  Phila- 
delphia.   8vo.     Ue^s,  WeUh  d  Co.     $1.25. 

Light,  Six  Lectnres  on  — ,  delivered  in  Amer- 
ica in  1872-73.  John  Tyndall.  2d  ed.  New 
York.    12mo,  illus.    Appletons.    $1.50. 

Lightning  Protection,  a  practical  Treatise  on 
—  — ,  Heury  W.  Spang.  Philadelphia. 
12ino.  illus.  Claxton,  Remson  dt  Haffelfinger, 
(Announcement.) 

Mechanic's  amateur  Handicraft,  containing 
Information  on  Lens  and  Specula  Grinding, 
Soldering   and    Brazing   Emery    Wheels, 
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•c'entiAc  Tool  Grindioff.  Lathes  and  Lathe- 
work,  Filing.  PUninit.  Drilling.  Borine,  and 
a  plain  Guide  to  the  Umo  of  such  Tools  of 
Construction  and  Omamentatinn  as  are 
commonly  found  in  the  Workshop  of  the 
amateur  Mechanic.  London.  12mo,  illus. 
Kmt.  Ob. 
Mechanical  Engineering.    Manual  of  Bules. 

Tables  and  Data  for ,  based  on  the  roost 

recent  Investigations  of  constant  use  in  Cal- 
culations  and  Estimates.  David  Rinuear 
Clark.  London.  8vo,  illus.  Van  Xostrand. 
{yewTork.)  $7.50. 
Metric  System  of  Weights  and  Measures. 
J.  Pickering  Putnam.  2d  ed..  new  and 
enl.  Boston.  8to.  Am.  Metric  Bureau. 
$1.00. 
Meteorological  Data,  Remarks  to  accompany 

the  monthly  Charts  of for  the  Nine  10' 

Squares  of  the  Atlantic  which  lie  l>etween 
20-  N.  and  lO**  8.  Latitudes,  and  extend  from 
10^  to  40«  S.  W.  Lonffitude.  ending  with  the 
best    Routes  across  the  Etjuator.     (British 
Government  Publication.)    London.   Folio, 
illus.     248. 
— ^    Ot^tienrations.    on    the    Weather    at 
Cannes  during  the  Season  1875-6.  a  Report 
made  at  Cannes  ft^ra  November  1,    1875, 
to  ApHl  90.  1876.  with  Remarks.    London. 
8vo.     Longman*.    Is. 
Microscope,    bow  to  chose  —  by  a  Demon- 
strator,    London.     8vo,  illua.     Uardwicke 
and  Boffue.    Is. 
Mineralogy,  a  Text-Book  of—,  after  the  Plan 
and  with  the  Co-operati  jn  of  James  D.  Dana. 
Embracing  a  full  Treatise  upon  Crystallo- 
graphy and  Physical  Mineralogy.    Edward 
8.  Dana.      New  York*    8vo,    illns.     WiUy 
d-  Sons.     $5.00. 
Mines.  Minerals  and  Mining  Water  Rights,  the 
Ijiw  of — ,  a  Collection  of  select  and  leading 
Cases  on  Mines.  Minerals  and  Mining  Water 
Rights,  with  Notes.     George  A.  Blanchard 
and  Edwarc:  P.  Weeks.  San  Francisco.  8vo. 
WkUneif  <£  Co.     $7.50. 
Muemoni(*8:  or  a   Hystem  of  Aids  to  Mem- 
ory.     William  Begg.     Cincinnati.      12mo. 
Chase  <£  Holt.     $1.50. 
Nomisroa,  or  ••  Legal  Tender."      Henri  Cer- 
nnscbi.      New   York.      12mo,      jtppletont, 
$1.25. 
Newspaper  Directory  and  Advertiser's  Hand- 
book for  1877  ;  comprising  a  complete  List 
of  Newspapers  and  other  Periodicals  pub- 
lished   in   the  United  States    and  BHtish 
America.    New  York.    8vo,  illus.     PetUn- 
giU.     $1.00. 
Nnmismatics.  Essays  on  oriental  — .    Stanley 
J.  Poole.    2d  series.    London.    8vo.    TnUh- 
ntr.    5s. 
Oceanic  Explorations,  Remarks  on  the  recent 

.  and  the  cnrrent-creating  Action  of 

Vis-inertiee  in  the  Ocean.  W.  J.  Jordan. 
London.  8vo.  Uardwicke.  rf  Boguf.  4s. 
Organ,  an  Outline  of  the  Structure  of  the  Pipe 
Organ,  designed  for  the  general  Informa- 
tion of  Organists,  Church  Committees,  and 
musical  Students.  William  H.  Clarke.  Chi- 
cago. 8vo.  illus.  Clarke  d:  Co.  $1.50 
PaintinR,  a  Handbook  to  the  Practice  of  China 
Painting.  John  C.  L.  Sparkes.  Boston. 
TiUon  i  Co.    (Announcement.) 

Parliamentary  Practice.  Manual  of .Luther 

8.  Cnihing.    Rev.  by  Edward  L.  Cushing. 
Boston.    16mo.    Thompson.    $0.75. 


Perfumery,  a  complete  practical  Treatise  on 
— ,  R.  S.  Chr^tiani.  Philadelphia.  8vo. 
Batrd.  (.Announcement) 
Physical  Geography  ;  or.  the  terraqueous 
Globe  and  its  Phenomena.  W.  D.  Cooley. 
London.  8vo,  illus.  ( Van  Notirand.  New 
York.)     $6.25. 

Sciences,  the  Connection  of  Physical — . 

Mary  Somerville.      lUth  ed..  cor.  and  rev. 
by   Arabella  B.  Buckley,      London.     8vo. 
Murray.     9s. 
Plants,  cultivated  :  their  Propagntion  and  Im- 
provement     F.   W.    Burbldge.      London. 
8vo.     lilacktoood.     12s.  6d. 
—  Forage—,  and  their  economic  Conservation 
by  the  new  System  of  ••  Ensilage. "  Thomas 
Christy.    Loudon.     Svo.     Christy.    Is. 
Railway  Disbursements.     Marshall  M.  Kirk- 
man.    New  York.    I'irao.     Railroad  Gazette. 
$2.00. 
Manual,    Shareholder's  Guide  and  Di- 
rectory, Bradshaw's,  1877.    London.     Svo. 
W.  J.  Adams.    128. 

Reports.  American  ;  a  Collection  of  all 

reported    Decisions    relating  to  Railways. 
Herbert    A.  Shipman.      Voi.   VIll.      New 
York.    Svo.     Ci^ckcrtft.     $6.00. 
Railways  of  New  South  Wales.      Report  on 
their  Construction  and  Operation  from  1872 
to  1875,    inclusive.    John    Rae.      Sydney, 
folio.     (  Van  \ostrand.    Xevo  York. ) 
Seaman's,  the  Young  Seaman's  Manual   and 
Riggers'  Guide.    C.  Burney.    4th  ed.,  rev. 
and  cor.  and  adapted  to  the  Use  of  Royal 
Navy  and  mercantile  Marine.  London.  Svo, 
illus.     Trubner.    7s.  6d. 
Science  and  Industry,  annual  Recx>rd  of —for 
1876.    Ed.  by  Spencer  F.  Balrd.  with  As- 
sistance of  eminent  Men  of  Science.    New 
York.    12mo.    Harper's.    $2.00. 
■  Manchester  Science  Lectures  for  the 

People.  8th  Series,  1876-7.  The  Succes- 
sion of  Life  on  the  Earth.  3  Lectures  by 
W.  C.  Williamson.  London.  12mo.  illus. 
MacmiUan,     (AVw  York.)     $0.25. 

Questions,  already  set  by  the  Science 

Department :  Animal  Physiology,  Acous- 
tics, inorganic  Chemistry,  Magnetism  and 
Electricity.  Mathematics.  First  Stage. 
London.  12mo.  Simvkin.  Each  2d. 
Social  Science,  Transactions  of  the  National 
Association,  Liverpool  Meeting,  187*?.  Ed. 
by  C.  W.  Ryalls.  London.  Svo.  Longman*. 
12s. 
Tramway  Companies,  Manual  of— in  the 
United  Kingdom,  together  with  Traffic 
Tables  of  the  principal  Companies,  and  Map 
of  those  in  London.  W.  W.  Duncan.  Lon- 
don. 12mo.  Mathieson.  2s. 
Trigonometry,  elementary — ,  J.  Hamlin 
Smith.  New  ed.,  rev.  London.  Svo.  Eiving- 
ton*.    48.  6d. 

Manual  of  Plane — .  James     Henchie. 

London.  12mo.  Murby.  Is  6d. 
United  States  Blue  Book,  a  Register  of  Offices 
and  Clerkships  and  other  civil  Positions 
under  the  United  States  Government  and 
the  Salaries,  etc.,  1876-77:  compiled  from 
the  Official  Register  of  the  Government. 
Washington.  16mo.  Wa*hington  Publish' 
ing  Co.  $0.50. 
Warp  Sizing;  a  practical,  theoretical  and 
chemical  Treatise.  E.  Webb.  Manchester. 
Svo.  illos.  {Van  Nostrand.  New  York.) 
$3.75. 
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ADDITIONS  TO 

LIBRARY    AND     MUSEUM. 


Note.—"  Copies  for  distribution  "  named  in  this  list,  will,  in  order  of  receipt,  be  sent  to 
members  who  apply,  until  the  supply  is  exhausted. 


DONATIONS  ABE  ACKNOWLEDOED   AS  FOLLOWS  : 


From  F.  Althans.  Berlin,  Prussia: 
International     Exhibition    at    Philadelphia. 
(Oerman.) 

From  American  Iron  and  Steel  Associa- 
tion. Philadelphia.  Pa. : 
Canadian  Reciprocity.    Philadelphia. 

From  American  Metric  Bureau,  Boston : 
The  Metric  Bulletin.    Official  Jounjal  of  the 
American  Metric  Bureau.  July,  1876.  No,  1. 
(2  copies.) 

From  Argentine  Scientific  Society,  Bue- 
nos Ayres.  8  A. : 
Annals  of  the  Argentine  Scientific  Society. 
Parts  I,  II.     Vol.  XII.    1876. 
From  R.  C.  Bacot.  Jersey  City.  N.  J. : 
Oeological  Survey  of  New  Jersey.     Annual 
Report  of  Stute  Geologist  for  1870.   Trenton. 
Repurt  of  Riparian  Cumraissiouers  of  New 
Jersey  for  1876.    Trenton. 

From  W.  8.  Barbour,  rambridge.  Mass. : 
Annual  Report  of  City  Engineer,  City  of  Cam- 
bridge, to  the  City  C(»uncil,  for  the  year 
ending  November  30.  1876. 
Annual    Report    of    the    Cambridge   Water 
Board  to  City  Council,  with  other  Docu- 
ments, for  1876. 
Mayor's    Address   at   Organization    of    City 
Government,  and  Annual  Reports  of  City 
Council. 

From  Arthur  Beckwith,  New  York  : 
Majolica  and  Fayence.  Italian,  Sicilian.  Ma- 
jorcan,    Hispano-Moresque    and    Persian. 
New  York. 

From  Gen.  S.  V.  Beuet,  Chief  of  Ord- 
nance War  Department,  AVaHhington, 
Annual  Report  of  Chief  of  Ordnance  for  year 
ending  June  30.  1876.     Washington. 
From  C.  E.  BlUin,  Philadelphia,  Pa. 
Annual    Reports    of    Secretary    of    Internal 

Afl'airs  of  Pennsylvania  for  1874-5. 
Fifteenth    Annual  Report  of   Columbia  Oil 

Company,  1870.     Pittsburgh,  Pa. 
Measured  Section  of  the  Palieozoic  Forma- 
tions in  Middle  Pennsylvania. 
Preliminary  Report  of  Mineralogy  of  Penn- 
Hylvania.  by  F.  A.  Geuth  ;  with  Appendix 
on  Hydro-carbon  Compounds,  by  Samuel  P. 
Sadtler.     Harrisburg. 
Special   Report  on  the  Petroleum  of  Penn- 
sylvania ;  its  Production,  Transportation, 
Manufacture  and  statistics.    Harriuburg. 

From  A.  D.  Briggs.  Springfield,  Mass, : 
Eighth  Annual  Report  of  Board  of  Railroad 
Commissioners,    January,    1877.      Boston. 
(4  copies.) 

From  Buff  k  Berger,  Philadelphia,  Pa. : 
Catalogue  of  improved  Engineering  Instru- 
ments. 

From  G.  B.  Bulkley.  New  Roohelle,  N.Y. 
Bridge    Building.       S.    Whipple.       Albany. 

1860. 
DescriptiTB  Geometry,  applied  to  Fortifica- 
tions and  Stercotomy.    D.  H.  Mahan.    New 
York.    1864. 


Elementary  Course  of  Civil  Engineering.  D. 
W.  Mahan.    New  York.    1861. 

Elements  of  descriptive  Geometry.  C.  Dftvies. 
New  York.     1850. 

Elements  of  practical  Hydraulics.  8.  Down- 
ing.   London.     1861. 

General  Theory  of  Bridge  Construction.  H. 
Haupt.    New  York.    1851. 

Introduction  to  practical  Astronomy.  E. 
I..oomis.     New  York.     1871. 

Manual  of  applied  Mechanics.  W.  J.  M.  Ran- 
kine.    Loudon.     1h70. 

Manual  of  Civil  Engineering.  W.  J.  M.  Ran- 
kine.    Lomlon.    1867. 

Principles  and  Practice  of  Statics  and  Dynam- 
ics.   T.  Baker.     London.     1851. 

Rudimentary  Treatise  on  Drainage  of  Towns 
and  Buildings.  G.  D.  Dempsey.  London. 
1864. 

Treatise  on  plane  and  spherical  TriKonometry. 
C.  W.  Ha<kley.     New  York.     1H60. 

Treatise  on  Well-digging,  Boring  and  Pump- 
Work.     J.  G.  bwmdell.     London.     1851. 

Useful  Formulae,  for  locating  and  construct- 
ing Railroads.    S.  Borden.    Boston.     1851. 
From  G.  B.  Butler,  New  York: 

Croton  Water  Supply  for  the  City  of  New- 
York,  an  address  delivered  before  the  N.  Y. 
Municipal  Society,  December  21,  1876.  New 
York. 

From  Allen  Campbell,  New  York: 

Report  of  Allan  Campbell,  Commiwfiouer  of 
Public  Works,  on  Rapid  Transit.  New 
York.    (3  copies.) 

Report  ot  Department  of  Public  Works,  ft»r 
Quarter  ending  December  Slst,  1876.  New 
York. 

From  Prof.  C.  F.  Chandler.  New  York: 

Court  of  General  Hessions,  New  York.  Decem- 
ber. 1876.  People  vs.  D.  Schrumpf.— Mis- 
demeanor.  Adulteration  of  Milk.  Argument 
of  W.  P.  PrenUce. 

From  O  Chanute,  New  York: 

Report  of  Erie  Railway  Co.  for  year  ending 
September  30,  1876.     (2  copies.) 

Report  of  H.  J.  Jewett,  Receiver  of  Erie  Rail- 
way Co.  f»>r  year  ending  September  3u,  1^76. 
(2  copies.) 

From.  E.  S.  Chesbrough.    Chicago,  111.: 

Sewerage  ;  its  Advantages  and  Disa* (vantages. 
Construction  and  Maintenance.    Bobton. 
From  Civil  Engineers  Club  of  the  North 
West.    Chicago.  111. : 

Deep  pile  Driving  in  Wisconsin,  1875. 

Preliminary  Surveys  for  Texas  &,  Pacific  Rail- 
way, 1874. 

From  H.  W.  Clarke.    Syracuse.  N.  Y. 

Report  of  Superintendent  of  Onondaga  Salt 
Springs.    Albany.     1877. 

From  Claxton,  Remsen  k  Haffelfinger, 
Philadelphia: 

Civil  Engineer's  Pocket  Book.  J.  C.  Trant- 
wine.    Rev.  ed.    Philadelphia. 

From  Mrs.  C.  Collins,  Cleveland,  O.  : 

Photographs  illustrating  Bridges  and  Struo- 
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tares  on  the  Lake  Shore  k  Michigui  Soath- 
era  Railway,  in  bound  Portfolio. 
Prom  J.  J.  R.  Croes: 
Department  of  Pnblic  Parks.  Report  of  the 
civil  and  topoffraphical  Engineer  and  the 
Landscape  Architect,  accompanying  a  Plan 
for  local  Steam  Transit  Routes  in  the  23d 
and  iith  Wards,  New  York.  (Copies  for 
distribation.) 

From  C.  Darls,  Alleghany  City,  Pa  : 
ADOual  Report  of  the  City  Engineer  of  Alle* 
ghany  Ciiy.    1875. 

Prom  J.  P.  Davis,  Boston,  Mass. ; 
AddusI  Report  of  the  City  Engineer  of  Boston 
for  1876.    Boston. 

From  C.  T.  Flowers.  Colambnt.  O.  : 
Report  of  Joint  Committee  on  the  Ashtabula 

Bridj^e  l/iSMster.    Cuiumbus. 
(Also  copies  from  others  unknown.) 

Prom  C.  G.  Forshey,  New  Orleans,  La. : 
The  Route  to  the  Seaboard,  the  Mississippi 
River    against  transcontinental   Railroads. 
New  Orleans. 

From  C.  Douglss  Fox,  London: 
A<fdress  by  James  Ashbury,  on  the  Eastern 
QoestioD,  at  Brighton.    January  30, 1R77. 
From  J.  P.  Gardner.  Albany.  N.  Y.: 
Beport  of  Board  of  Commissioners  of   the 
State  Survey  for  1876.    (Several  copies.) 
From  Gen.  O.  A.  Gillmore.  New  York  : 
Foundation    of    the     W;;shington    National 
Monnment.    (Eight  copies.) 

From  C.  O.  Oleim,  Cologne.  Germany: 
Rhenish  Railroad   Bridge  over  the  Rhine  at 
Rhemshausen.    (German.) 

From  H  S.  Goodwin.  Bethlehem,  Pa. : 
Annual  Report  of  Lehigh  Valley  R.  R.  Co., 
January  16.  1877.    Philadelphia. 

From  G.  8.  Greene.  Jr  ,  New  York: 
Facts  relating  to  Department  of  Docks,  City 
of  New  York,  and  Reasons  for  its  Continu- 
ance as  a  separate  Department  of  ctty 
Government.  New  York.  (2  copies.) 
Review  by  the  Dock  Commissi«»n,  of  Iteporta 
made  to  certain  commercial  Bodies.  New 
York.    (2  copies.) 

From  I.  Ad.  Heimecourt.  New  Orleans: 
Project  of  a  Ship  Canal  between  Mississippi 
River  and  Gulf  of  Mexico.    2  vols.    New 
Orleans. 

From  D.  F.  Henry.  Detroit,  Mich. : 
Annual  Report  of  Board  of  Water  Coramls- 
«ioner«.  Detroit,  with  Reports  of  Oi&cers 
forl87«.    (3oi>pies.) 

From  Prof.  J.  Henry,  Director  Smithso- 
nian Institute,  Washington.  D.  G. : 
SmithsonisQ  Report  for  1873.    Washington. 

FmmO.  Hornung.  Newport.  Ky.: 
Annual  Reports  submitted  to  Board  of  Coun- 
cUuen  of  Newport.  &y..  for  1876. 

From  Gen.  A.  A    Humphreys.  Chief  of 
Engineers. U.  8.  A..WHshiugton  : 
Annua]  Report  of  Chief  of  Engineers  for  year 

1876     3  vols. 
Proposals   tor    Building  Dam  on   the   Great 

Kanawha  River.     W.  P.  Craigh il I . 
Reports  oo  tbe  fUowing.    (Several  copies.) 
Destruction  of    Beef   at  HAllet's  Point. 

JohD  N<*wton. 
Harttor  of  R«fuge  at  Mill  Creek  on  the 

Ohio  River. 
Improvement  of  the  Ohio.  Monongahela 

and  Wabash  Rivers. 
Improvement  of  the  Sonth  Pass  of  the 
Mississippi  River.     (Sixth  report). 


Improvement  of  Rivers  and  Harbors  in 

California. 
Reconnaissance  from  Carroll,   Montana 
Territory,  to    Yellowstone    Park    and 
return.    W.  Ludlow. 
Water  Line  of  Transportion  from  Month 
of    St.  Mary's  River  to   tbe  Gulf   of 
Mexico.    Q.  A.  Gillmore. 
Spedfloations  for  Improvement   of  B^pa- 

hannock  River.  Va. 
Statement  from  Secretary  of  War  concerning 
Appropriations  for  Improvement  of  Rivers 
and  Harbors. 
Suggestion  relating  to  Acts  for  Improve- 
ment of  Fox  and  Wisconsin  Rivers.  D.  C. 
Houston. 

From  Institution  of  Civil  Engineers, 
London,  England : 
Excerpts  from  olinutes  of  Prooe«dinga,  Ses- 
sion 1876-7.  as  follows: 
Abstracts  of  Papers  in  foreign  Transa^ 

tlons  and  Periodicals.  (2  numbers). 
Chslk    Water    System.      Joseph    Lucas. 

With  Abstract  of  Discussion. 
Combustion    of    refuse    vegetable    Snb- 
stances,  as  Straw,  Cotton.  Stalks  and 
Brushwood,  under  Steam  Boilers.  John 
Head.    With  Abstract  of  Discussion. 
Conditions     of    Resistances    of     Swing 

Bridges.    Jules  Gaudard. 
History  and  theoretical  Laws  of  centri- 
fugal Pumps,  as  supported  by  Experi- 
ment, and  their  Application  to  their 
Design.    R.  C.  Parsona. 
Repairs  and  Renewals  of   Looomotivea. 
A.  MoDonnell.  With  Abstract  of  Discus- 
sion. 
The  Sewage  Question.    C.  A.  Baxalgette. 
Minutes  of  Prooeedinga,  with  other  selected 
and  abstracted   Papers.    Session  1876-7. 
Parti. 
From  Institution  of  Mechanical  Engi- 
neers, Birminttham: 
General  Index,  &c.  Proceedings  1847-73. 
Library  CaUlogue,  1876. 
Proceedings,  October.   1876  ;  January,   1877. 
(2  numbers.) 

From  Iron  and  Steel  Institute,  London: 
Journal  of  the  Institute.  Proceedings  of  Leeds 
MeeUng,  1876. 

From  Capt.  W.  A.  Jeffers,  Chief  of  Ord- 
nance. Bureau  U.  8.  N..  Waahington: 
Report  of  Chief  of  Ordnanoe,  1876. 

From  J.  Kennedy,  Montreal.  Can. : 
Annual  Report  of  Harbor  Gommlasioners  of 
Montreal  for  1876.    Montreal. 

From    G.    A.    KimbaU.     Somerville, 
Mass.: 
Third  Aunual  Report  of  the  City  Engineer  of 
Somerville. 

From  L.  H.  Knapp,  Buffalo,  N.  Y.; 
Eighth  Annual  Report  of  Buffalo  City  Water 
Works  for  1876. 

From  C  Latimer,  CleveUmd,  O. : 
Meeting  of  Road  Masters  of  Atlantic  k  Great 
Western  R.  R.,  October  26, 1876. 

From G.  P.  Low.  Jr.,  Boston.  Mass.: 
Duty  of  Pumping  Engines.    New  York. 
Reports  as  follows ; 
Of  Chief  and  Consulting  Engineer  of  the 
Board  of  Public  Works.  Jersey  City,  1871. 
Of  Chief  Engineer  of  Jersey  City,  1872. 
Of  Commissioners  of  City  Works.  City  of 

Brooklyn,  for  1872. 
Of  Nassau  Water  Department,  City  of  Brook- 
lyn, for  1869  and  1871.    (2  numbers). 
Of  Newark  Aqueduct  Bosrd.  1.^70. 
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From  Emll  Low,  Pittsbnrit.  Pa. : 
Pittsburg  Water  Works.  Map  showing  Loca- 
tion of  Hiland  Avenue,  Brilliant  Hill  Reser- 
voirs and  the  Pumping  Works. 

From  E.  Mali>zieux.  Paris,  France  : 
Maritime  Ports  of  France  (French).  8vo,   Text 
with  Maps.    Paris. 

From  C.  C.  MaHin,  W.  H.  Paine.  F. 

CoUingwood   and     G.  W.    McNuIty, 

Brooklyn.  N.Y.: 

Report  of   Chief   Engineer  of  New  York  k. 

Brooklyn  Bridge,  January,  1877.   (A  copy  for 

each  member). 

From  W.  J.  McAlpine,  Babylon.  N.  Y.: 
Brief  History  of  Petroleum .    (6  copies.  ) 
Reports,  bound  in  8  volumes,  as  follows  ; 
Canada>-(;anal8.  Public  Works.  1855-1873. 
Canals,    team-power.  Gates,  Canada  k  West- 
em  Canal. 
European  Engineers. 
Jetties  and    Levees,  Hartley,  U.  S.  Engi- 

neers.  Eads. 
Pumping    Engines,  Ordnance,  Miscellane- 
ous.   1876. 
Sewerage,  Sanitary  Engineering.   1876. 
Water  Works.  Philadelphia,  Reports  of  W. 

J.  McAlpine. 
Waterworks.    1876. 

From  W.  Metcalf.  Pittsburgh,  Pa. : 
On  the  Relationship  of  Structure,  Density, 
and    chemical    Composition   of  Steel.     (3 
copie*). 

From  John  Nader.  St.  Paul.  Min.  : 
Transactions  of  Wisconsin  Academy  of  Sci- 
ences, Arts  and  Letters,  1875,   1876.    Vol. 

m. 

From  Charles  Paine,  Cleveland,  Ohio  : 
Seventh  Annual  Report  of  Lake  Shore  k  Mich- 
igan Southern  Railway  Co.    1877. 


Meeting  of  Officers  and  Employees  of  Lake 
Shore  k  Michigan  Southern  Railway  Co.. 
on  Death  of  Charles  Collins,  late  Chief  En- 
gineer. 1877. 
StHte  Railroad.— Account  rendered  of  Opera- 
tions  during  1868.  Reports  prt^sented  to 
the  Legislative  Chambers  by  the  Minidter 
of  Public  Reads.  Brunsels.  (French.) 
Supreme  Ctourt  of  the  Unit**d  States.  Novem- 
her.  Ib76.  Michigan  St>uthern  k  Nt»rlhem 
Indiana  R.  R.  Appellant.  Brief  lor  Appel- 
lant.   Chicago. 

From  W.  H.  Paine.     Brooklyn,  N.  Y.: 
Niagara  Railway  Suspension  Bridge. 

From  G.  W.  Plympton.    Brooklyn: 
Report  of  Minister  of  Public  Works  for  ycir 
ending  June  30,  1876.    Ottawa. 

From  T.  Proaser  A:  Son.  New  York: 
The  International  Exhibition,  Philadelphia. 
1876.  Cast-Steel  Works  of  Fried.  Krnpp. 
Essen.  Germany.  French  and  Spanish.  (4 
copies.) 
Profiles  of  Rails  made.  Plates  showing  Speci- 
mens of  Work  done.    2  volumes. 

From  W.  Rotch.    Fall  River.  Mass. ; 
Annual  Report  of  Water  Board  ot  City  uf  Fall 
River.    January.  1877. 

From  F.  Rziha.    Vienna.  Austria. 
Construction  of  Rails  and  Railroad  Super- 
structure.   (German).    Vienna. 

From  C.  P.  Sandberg.    London  : 
Description  of  Standard  R«il  Sections.      Ap- 
pendix No.  1.    London) 

From  Admiral  B.  F.  Sands.  Superin- 
tendent  U.    8.    Naval   Observatory. 
Washington,  D.  C. : 
Astronomical    and   meteorological    Observa- 
tions made  during  1874,  at  U.  S.  Naval  Ob- 
servatory. 


ANNOUNCEMENTS. 


Mkbtinos  of  the  Society  for  the  next 
three  months  will  be  held  as  follows  :  regular 
meetings,  when  ballots  for  members  will  be 
canvassed  and  other  business  done,  Wednes- 
day, June  6th  and  July  4th;  and  a  staled  meet- 
ing, for  conidderation  of  profoslonal  topics 
and  enjoyment  of  social  intercourse.  Wednes- 
day, June  30th— each  at  8  o'clock  p.  m. 

Mketinos  or  the  Board  of  Direction 
during  the  same  term,  for  the  transaction  of 
regular  business,  will  be  held  June  6th,  July 
4th  and  August  Ist,  at  3  o'clock  p.m. 

No  regular  or  stated  meetings  of  the  Society 
will  be  held  from  July  4th  to  September  5th. 

Additioms  to  Library  akd  Museum.  Ac- 
knowledgments of  contributions  to  the  Li- 
brary, through  the  Centennial  Commission 
of  the  Society  are  again  unavoidably  laid 
over. 

The  Rooms  of  the  Society  are  at  104  East 
Twentieth  street,  one  door  east  from  Fourth 
avenue,  and  near  southwest  comer  of  ram- 
ercy  Park. 


Papers  for  the  Norm  am  Mrdal  should  be 
presented  before  September  5th  next.  The 
prescribed  conditions  are  set  forth  in  the 
Code  of  Rules  herewith  published  ;  a  copy 
will  be  furnished  upon  application. 

No  award  having  been  made  last  year.  It  is 
announced  that,  under  Rule  VI.  two  prena- 
mius  are  offered  for  the  coming  year,  one 
being  a  gold  medal  for  the  best  pai>er,  and 
the  other,  books  (costing  $70  currency),  for 
the  second  best  paper,  competing  for  the 
award. 

Information  is  wanted  of  John  Cruse, 
C.  E.,  a  native  of  Ireland,  graduate  of  Old 
Trinity  College,  who  was  on  the  Great  West- 
ern Railway  of  England  under  Mr.  Brunei ;  in 
1856  he  was  engaged  in  surveying  town  sites 
along  the  Hannibal  k  St  Joseph  Railroad,  was 
previously  upon  location  of  this  road,  on 
what  was  then  known  as  tbtj  Terre  Haute  & 
Richmond  Railroad,  and  on  the  Ohio  k  Mis- 
sissippi. Missouri  Pacific  and  other  railroads. 
Particulars  may  be  sent  the  Secretary. 
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PROCKEDlISrOS. 


Vol.   III.  June.    1877. 
■ — »   ♦   < 

MINUTES   OF    MEETINGS. 

(Abitrmct  of  Bucb  m  may  be  of  general  interest  to  members.) 


OF  THE  SOCIETY. 

Apbil  24th— 30th,  1877. —The  Ninth  Anntal  Cojtvention  of  the 
Society  was  held  at  New  Orleans,  April  24th  and  25th,  followed  by  a  visit 
to  the  harbor  protection  boat,  the  ice  mannfactories,  steam  cotton 
presses  and  drainage  works  of  tlie  city,  April  26th  ;  an  excursion  to  the 
jetties  at  the  mouth  of  the  Mississippi  (stopping  at  Magnolia  plantation), 
April  27th  and  28th,  and  an  inspection  of  the  Bon^t  Carre  crevasse, 
April  30th.« 

The  following  members  and  guests  of  the  Boston  Society  of  Civil  En- 
gineers, of  the  Civil  Engineers*  Club  of  the  Northwest,  of  the  Civil  En- 
gineers' Society  of  St.  Louis  and  of  this  Society,  were  in  attendance. 

Alfred  L.  Rives  of  Mobile,  Ala, ;  Charles  A.  Ferry  and  Albert  B.  Hill 
of  New  Haven  and  Mordecai  T.  Endicott  of  New  London,  Conn. ;  Ed- 
mund L.  DuBarry  and  David  E.  McComb  of  Washington,  D.  C. ;  Frederick 
W.  Clarke,  A.  Comstock,  L.  E.  Cooley,  George  H.  Frost,  W.  F.  Goodhue, 
0.  B.  Greene,  Max  Hjortzberg,  R.  J.  McClure,  George  C.  Morgan,  Wil- 
liam H.  Newton,  L.  S.  Olmstead,  E.  Powell,  Willard  A.  Smith  and  John 
H.  Thomas  of  Chicago  and  William  Sooy  Smith  of  May  wood,  IlL; 
Lorenzo  M.  Johnson  of  Keokuk,  la. ;  William  R.  Belknap,  Albert  Fink, 
Henry  Fink,  Frederick  de  Funiak,  Frederick  W.  Merz  and  Frederick  W. 
Vaughan  of  Louisville  and  John  E.  Earley  of  Somerset,  Ky. ;  James  A. 

(a.)  Full  reports  of  the  Ck>nTeDtioQ  have  not  yet  come  to  hand  ;  when  received,  the  more 
iutportant  matter  will  appear  under  "  Reports  of  Meetingn." 
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Andrews,  P.  G.  T.  Beauregard,  G.  L.  Blanchard,  Charles  H.  Boyd,  Elmer 
L.  Corthell,  Charles  L.  B.  Davis,  Caleb  G.  Forshey,  Leon  Fremaux,  James 
Freret,  Edward  D.  Frost,  James  H.  Gardner,  Thomas  S.  Hardee,  Benja- 
min M.  Harrod,  G.  Allon  de  Hemecourt,  J.  A.  de  Hemecourt,  Charles  W. 
Howell,  W.  J.  Karner,  Benjamin  McLeran,  E.  P.  Robinson,  M.  Roger» 
and  Arthur  J.  Wrotnowski  of  New  Orleans,  La.;  C.  Frank  AUen^ 
Frederick  Brooks,  S.  Clarence  Ellis,  Clemens  Herschel,  Arthur  Hobart„ 
Edward  S.  Philbrick,  William  Watson,  Frank  O.  Whitney  and  Henry  M. 
Wightman  of  Boston,  Desmond  Fitzgerald  of  Brookline,  William 
Botch  of  Fall  River,  Oliver  E.  Cashing,  James  B.  Francis  and  A.  S. 
Tyler  of  Lowell,  Emory  C.  Davis  of  Northampton  and  David  W^.  Cun- 
ningham of  South  Framingham,  Mass. ;  H.  P.  Davock  and  Alfred  Noble 
of  Detroit,  Mich. ;  Francis  U.  Farqnhar,  Joseph  S.  Sewell  and  Horace  E. 
Stevens  of  St.  Paul,  Minn. ;  Niles  Meriwether  of  McComb  City  and  C. 
M.  Perin  of  Ocean  Springs,  Miss.;  William  B.  Cogswell  of  Mine  La. 
Motte,  Philip  N.  Moore  and  Robert  Moore  of  St.  Louis,  Mo.;  Robert 
Fletcher  of  Hanover,  N.  H. ;  Charles  B.  Bnish  and  Arthur  Spielmann, 
of  Hoboken,  Charles  D.  Ward  of  Jersey  City  and  William  E.  Kelly  of 
New  Brunswick,  N.  J. ;  John  Bogart,  Charles  E.  Emery,  Charles  R  Flint,. 
Charles  M.  Harris,  Sandford  Horton,  Thomas  J.  Long,  Arthur  Macy, 
George  S.  Morison,  W.  Milnor  Roberts,  William  H.  Wiley  and  Williank 
E.  Worthen  of  New  York,  William  H.  Searles  of  Rochester,  Jam^  P. 
Gould  of  Rondout  and  Horatio  Seymour,  Jr.  of  Utica,  N.  Y. ;  L.  G.  F^ 
Bouscaren,  Henry  Earnshaw  and  Thomas  D.  Lovett  of  Cincinnati,  Ben- 
jamin F.  Morse  and  Charles  H.  Strong  of  Cleveland,  O.;  Edmund  A, 
Doane  and  J.  Foster  Flagg  of  MeadviUe,  Adolphos  Bonzano  and  John 
Griflfen  of  Phcenixville,  Sidney  T.  Fuller,  Franklin  C.  Prindle  and  Frank 
H.  Taylor  of  Philadelphia,  James  Ai'chbald  of  Scran  ton  and  Arthur 
Beardsley  of  Swarthmore,  Pa. ;  Robert  L.  Engle  and  Samuel  Whinery 
of  Chattanooga,  William  H.  H.  Benyaurd  and  Owen  Meriwether  of 
Memphis,  and  Wilbur  F.  Foster  and  Eugene  C.  Lewis  of  Nashville, 
Tenn. ;  James  A.  Hayward  of  Galveston  and  Milton  G.  Howe  of  Hous- 
ton, Texas,  and  Charles  McRitchie  of  Milwaukee,  Wis. 

The  several  sessions  of  the  Convention,  for  the  consideration  of  pro- 
fessional subjects  and  the  transaction  of  regular  business,  were  held  at 
the  Chamber  of  Commerce,  April  24th  and  25th,  and  the  Convention  din- 
ner was  had  at  Milneburgh,  on  Lake  Pontchartrain,  on  the  evening  of 
April  26th. 

The  First  Session  was  called  to  order  Tuesday,  April  24th,  at  lO 
o'clock,  A.  M.  by  John  Bogart,  Treasurer  of  the  Society.  He  introduced 
W.  Milnor  Roberts, Director  and  Past  Vice-President,  who  made  an  open- 
ing address,''  and  on  motion,  Caleb  G.  Forshey  was  declared  Chair- 
man of  all  but  the  business  sessions  of  the  Convention,  John  Bogart^ 
Secretary,  and  Charles  E.  Emery,  Associate  Secretary. 


(6.)  S«e— Reports  of  Meetings.  July  Proceedings. 
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The  following  were  presented  : 

From  the  Council  of  the  City  of  New  Orleans— March  27th,  1877: 
**  Whereas,  information  has  reached  this  Council  that  a  Convention 
of  the  most  prominent  civil  engineers  in  the  United  States  is  to  be  held 
in  this  city  on  April  24th  next,  therefore  be  it — 

"  Resolved,  that  the  hospitalities  of  the  city  be  and  are  hereby  ex- 
tended to  the  members  of  said  Convention,  and  that  a  committee  be 
appointed,  to  consist  of  the  Mayor,  Administrator  of  Water  Works  and 
the  City  Surveyor  to  make  suitable  arrangements  in  carrying  out  the 
intention  of  this  resolution." 

From  the  Committee  of  the  Council  so  appointed  ;  April  16th,  1877: 
**  Resolved,  that  the  Committee    *    *    *    tender  in  behalf  of  the 
City  Council,  the  use  of  its  chamber  to  the  American  Society  of  Civil 
Engineei-s  for  holding  its  sessions,  while  in  the  City  of  New  Orleans. " 

On  motion,  a  committee  of  the  Convention  was  appointed  to  thank 
the  city  authorities  for  these  courtesies,  and  to  tender  them  an  invita- 
tion to  attend  the  Convention  and  take  part  in  its  deliberations.  The 
committee,  in  due  course,  reported  that  such  had  been  done,  and  the 
invitation  accepted  by  the  Mayor. 

A  record  of  those  in  attendance  was  then  taken. 
An  invitation  from  the  Baratraria  Ship  Ciinal  Company,  recently 
chartered  by  the  Louisiana  Legislature,  for  the  purpose  of  securing  a 
permanent  ship  canal  from  the  Mississippi  River  to  the  Gulf  of  Mexico, 
to  join  in  a  proposed  insj)ection  of  the  route  selected,  on  May  Ist,  was 
received  and  accepted  in  behalf  of  such  members  of  the  Convention  as 
then  would  be  able  to  attend. 

The  order  of  business,  as  previously  announced  in  Proceedings  ^ 
and  by  circular,  was  taken  up  ;  the  topics  as  specified,  to  be  named  for 
discussion  in  regular  order. 

The  consideration  of  professional  subjects  was  entered  upon,  and  the 
first  topic — ** Bridges,"  called  ;  under  it  discussions  on  "The  Failure  of 
the  Ashtabula  Bridge,  "<*  by  Robei-t  Briggs,  Thomas  C.  Clarke,  Theo- 
dore Cooper,  Charles  Hilton  and  C.  Shaler  Smith  were  read.  An  incom- 
plete copy  of  the  Report  of  Joint  Committee  of  Ohio  Legislature  on  the 
Ashtabula  Bridge  Disaster,  was  presented,  and  further  discussion  was 
had,  by  William  H.  Searles,  William  Rotch,  Ckmeiis  Herschel,  Edward 
S.  Philbrick  and  others  present. 

The  following  resolutions,  the  first  embodied  in  the  paper  of  C. 
8haler  Smith,  and  the  second  offered  by  Clemens  Herschel,  were  con- 
sidered and  referred  to  the  rt*gular  meeting  of  the  Society  to  be  held 
during  the  Convention : 

First. — Resolved,  that  a  committee  of  five,  whose  names  shall  be 
selected  by  letter  ballot,  shall  be  appointed  to  draft  a  law  covering  the 
points  outlined  on  pages  125,  126,  127,  128,  Transactions, «  May,  1875, 

(c.)  Page  22.  (d.)  Referring  to— CXXXVU.  Tbe  Failure  of  the  Aahtabula  Bridge.  C. 
Mtcdonald.    TrawacUons,  Vol.  VI,  page  74.      (e.)  Vol.  IV. 
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adding  thereto  the    necessary  provisions  to  secure  the  inspection  by 
experts  of  all  questionable  bridges  now  in  existence. 

And  further,  that  this  law  so  drafted  shall  be  submitted,  together 
with  a  resolution  recommending  its-  adoption  by  the  various  State  Legis- 
latures, to  the  Society  for  letter  baUot,  and  if  approved,  that  printed 
copies  of  the  said  law  and  the  accompanying  resolution  be  sent  to  the 
members  of  the  Society,  with  a  request  that  they  move  actively,  each  in 
his  own  State,  towards  procuring  the  passage  of  the  specified  law  by  the 
various  State  Legislatures  during  the  coming  winter. 

^feoowd— Resolved,  that  a  committee  of  five,  whose  names  shall  be 
selected  by  letter  ballot,  shall  be  appointed  to  draft  a  law  requiring  tests 
of  finished  bridges  before,  and  at  stated  times  after,  their  opening  for 
public  travel. 

And  further,  that  this  law  so  drafted  shall  be  submitted,  together 
with  a  resolution  recommending  its  adoption  by  the  various  State  Legis- 
latures, to  this  Society  for  letter  ballot,  and  if  approved,  that  printed 
copies  of  the  said  law  and  the  accompanying  resolution  be  sent  to  the 
members  of  the  Society,  with  a  request  that  they  move  actively,  each  in 
his  own  State,  toward  procuring  the  passage  of  the  specified  law  by  the 
various  State  Legislatures  during  their  next  session. 

A  paper  by  Charles  E.  Emery,  on  the  **  Relative  Quantities  of  Mate- 
rial in  Bridges  of  different  Kinds  and  of  various  Heights,"  was  read  by 
the  writer,  and  discussed  by  W.  Sooy  Smith,  Edward  S.  Philbrick,  John 
Griffin,  Clemens  Herschel,  J.  Foster  Flagg  and  L.  G.  F.  Bouscaren. 

The  second  topic— ** Hydraulics"  was  called:  under  it,  a  paper  by- 
Charles  W.  Howell,  on  the  "Improvement  of  Entrance  to  Galveston 
Harbor,"  was  read.  The  subject  of  harbor  improvements  was  referred 
to,  and  discussion  followed. 

A  paper  by  Theodore  G.  Ellis,  on  the  **Flow  of  Water  in  open 
Channels"  was  read  ;  remarks  upon  it  were  made  by  James  B.  Francis. 
Elmer  L.  Corthell  made  statement  of  the  present  condition  of  the 
works  and  what  is  proposed  to  be  done,  for  the  improvement  of  the 
mouths  of  the  Mississippi ;  the  paper  by  Caleb  G.  Forshey  on  **  Cut-off» 
of  the  Mississippi  River,  their  effect  on  the  Channel,  above  and  below," 
already  published,/  was  referred  to,  and  a  discussion  by  Prof.  Forshey 
and  others,  followed. 

A  paper  by  William  H.  Searles,  giving  **  Results  of  recent  delicate 
Test  Levels  upon  the  Line  of  the  Erie  Canal,"  was  read  by  the  writer, 
and  Elmer  L.  Corthell  gave  "  Details  of  the  Method  of  Determining 
the  Slope  of  the  Mississippi  River,  from  New  Orleans  to  the  Gulf. " 

A  paper  by  J.  Foster  Flagg,  on  the  **  Efficiency  of  Steam  Vacuum 
Pumps,  "P  was  discussed  by  the  writer,  Charles  E.  Emery  and  William 
E.  Worthen. 

(/.)  BeferriDg  to— CXXVI.  Cut-oflk  ia  the  Mississippi  River,  their  Effect  on  the  Channel 
above  and  below.    C.  O.  Forshey.    Transactions,  Vol.  V,  page  317. 

{g.)  Referring  to— CXXX,  EfflcieBcy  of  Steam  Vacuum  Pumps.  Transactions,  Vol.  Y» 
page  382. 
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The  committee  on  "  Gauging  of  Streams,"  J.  James  R.  Croes,  Chair- 
man, was  continued. 

The  Convention  adjourned  to  meet  at  7  o'clock,  p.  m. 

The  Second  Session  was  called  to  order  at  7  o'clock,  p.  h. 

A  reply,  by  the  late  George  W.  R.  Bayley,  of  New  Orleans,  to  discus- 
sion of  his  paper  on  "Levees,"*  was  read. 

A  report,  as  follows,  of  Committee  on  the  Metric  System  of  Weights 
and  Measures  was  presented  : 

**  The  committee  appointed  to  report  to  the  Society  a  form  of  memo- 
rial to  Congress,  in  furtherance  of  the  adoption  of  the  metric  standards 
in  the  Office  of  Weights  and  Measures  at  Washington,  as  the  sole  author- 
ized standards  of  weights  and  measures  in  the  United  States,  respectfully 
submit  the  following  draft : 

**  To  the  Honorable^  the  Senate  and  the  House  of   Representatives  qf  the 
United  StateSy  in  Congress  assembled: 

"  The  memorial  of  the  American  Society  of  Civil  Engineers  respect- 
fully showeth  : 

**That  the  opinion  is  widely  received  that  the  metric  system  will 
eventually  supersede  the  confusion  of  weights  and  measures,  now  in 
common  use. 

"That  a  desire  for  the  proposed  reform  has  been  manifested 
among  our  people,  especially  among  corporate  bodies  of  physi- 
cians, druggists,  teachers,  architects,  engineers  and  men  of  science, 
and  that  they  may  be  expected  to  co-operate  cordially,  whenever 
Congress  shall  initiate  a  movement  for  the  general  adoption  of  the 
metric  system. 

"That  the  action  of  the  United  States  government,  whose  relations 
with  many  of  our  industries  are  very  extensive,  must  have  a  great,  if  not 
a  decisive  influence  throughout  the  community. 

**  The  prayer  of  your  memorialist,  therefore,  is  that  your  honorable 
body  may  enact,  that  in  every  publication,  report,  advertisement  and  other 
official  document  issued  by  any  department  of  the  United  States  govern- 
ment, only  the  metric  system  of  weights  and  measures  shall  be  used,  on 
and  after  such  date  as  your  honorable  body  may  deem  the  most  advis- 
able." 

Clemens  Herschel,  Chairman  of  the  Committee,  oflfered  the  following 
to  be  submitted  to  letter  ballot : 

•*  Resolved,  that  the  form  of  memorial  submitted,  be  adopted  by  the 
Society,  be  signed  by  the  President  and  Secretary  and  transmitted  to 
the  two  Houses  of  Congress." 

The  following,  offered  by  Theodore  G.  Ellis,  of  Hartford,  Conn.,  was 
also  submitted : 


(k,)  Beferring  to-CXXL    Lerees  m  a  System  of  reclaiming  Low  Lands.    O.  W.  B.  Bayley* 
TranaactioDS,  Vol.  Y,  page  115. 
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Resolved,  that  a  committee  of  five  be  appointed  by  the  President,  to 
consider  and  report  upon  what  is  the  best  system  of  weights  and  mea- 
sures, for  the  use  of  engineers  in  the  United  States  ;  that  this  committee 
have  power  to  confer  with  committees  from  other  societies  for  a  like  pur- 
pose, and  that  the  foregoing  be  submitted  to  this  Society,  to  be  acted 
upon  by  letter  ballot. 

Upon  separate  motions,  these  resolutions  were  referred  to  the  regular 
meeting  of  the  Society,  to  be  held  during  the  Convention. 

A  paper  by  W.  Milnor  Roberts,  on  the  **  American  Society  of  Civil 
Engineers,  and  its  Future,"  and  a  memoir  by  Caleb  G.  Forshey,  of  the 
professional  life  and  services  of  the  late  George  W.  R.  Bayley,  a  Member 
of  the  Society,  who  died  December  14th,  1876,  were  read. 

The  Convention  adjourned  to  meet  Wednesday,  April  25th,  at  10 
o'clock  A.  M. 

The  Third  Session  was  called  to  order  Wednesday,  April  25th,  at  10 
o'clock  A.  M. 

Elmer  L.  Corthell,  for  Resident  Committee  on  Ninth  Annual  Conven- 
tion, announced  arrangements  for  excursions  about  the  city  on  Thursday, 
and  to  the  jetties  on  Friday. 

J.  A.  de  Hemecourt  presented  to  the  Society  a  memoir  (in  print), 
with  charts,  of  a  passage  to  the  Gulf  of  Mexico,  proposed  by  Gen.  Buis- 
son,  in  1830. 

The  third  topic,  **  Masonry,"  was  called ;  and  the  Committee  on 
*'  Nomenclature  and  Classification  of  Masonry,"  J.  James  R.  Croes, 
Chairman,  was  contioued. 

The  fourth  topic  ** Railroads,"  was  called  ;  and  the  Committees  on 
**  Uniform  Accounts  and  Returns  of  Railroad  Companies,"  and  on 
**  Resistances  of  Railway  Trains,"  William  P.  Shinn,  Chairman,  were 
continued. 

The  fifth  topic,  **  Strength  of  Materials,"  was  called,  under  it  a 
report  of  Committee  on  **  Tests  of  American  Iron  and  Steel,"  was  pre- 
sented by  W.  Sooy  Smith,  Chairman,  and  discussed  by  him,  Charles  E. 
Emery,  F.  U.  Farquhar  and  others. 

It  was  moved,  that  a  committee  be  appointed  to  prepare  and  present  to 
the  ('onvention,  some  form  of  definite  action  upon  the  subject  of  Tests 
of  American  Iron  and  Steel.  John  Grifi*en,  Louis  G.  F.  Bouscaren  and 
Edward  S.  Philbrick,  were  appointed  such  committee,  which  subse- 
quently made  the  foUoAving  report,  and  it  was  adopted. 

**  Whereas,  in  1872,  a  committee  of  membei*s  of  the  American  Society 
of  Civil  Engineers  was  appointed  to  take  into  account  and  to  ascertain 
the  best  way  of  establishing  a  Board  for  the  testing  of  such  metals  and 
alloys  as  form  parts  of  the  structures  and  machines  required  for  use  by 
the  citizens  of  this  country  ;  and — 

•'Whereas,  under  this  appointment,  the  committee  proceeded  in  its 
labors  so  far  as  to  obtain  favorable  action  from  the  Congress  of  the  United 
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States,  by  a  law  authorizing  the  creation  of  a  Board  for  the  purpose  of 
making  such  tests,  and  appropriating  money  to  be  expended  therefor  as 
well  as  in  purchase  of  suitable  machinery  ;  and— 

**  Whereas,  at  a  late  session  of  Congress  a  law  was  passed,'  whereby 
said  Board  would  cease  to  exist  upon  the  expenditure  of  the  money  then 
appropriated  ;  be  it — 

"  Resolved,  that  this  Society  deems  the  tests  proposed  to  be  made,  to 
be  of  national  importance,  and  therefore  asks  that  so  much  of  the  Sundry 
Civil  Appropriation  Bill,  passed  by  Congress,  as  provides  that  the  Board 
to  test  Iron,  St^^el,  and  other  Metals,  shall  be  discontinued  when  the 
money  appropriated  for  its  use  shall  have  been  expended,  be  repealed  ; 
that  the  unexpended  balance  to  the  credit  of  the  Board  be  re-appro- 
priated, and  that  such  further  appropriation  be  made  for  the  use  of  the 
Board  as  may  be  needed  to  complete  the  investigations  undertaken — the 
sum  required  for  the  coming  year  being  $40  000. 

''Besolved,  that  each  member  of  this  Society  be  urged  to  use  such 
influence  as  he  may  possess,  to  obtain  favorable  and  immediate  action  by 
the  Congress  of  the  United  States  in  furtherance  of  the  objects  here 
prayed  for. 

**  Resolved,  That  the  above  resolutions  be  printed,  and  several  copies 
furnished  to  each  member  of  this  Society,  to  be  used  by  him  in  promot- 
ing the  object  sought ;  and  that  reiK)rts  of  their  action  in  the  matter  be 
made  by  each  to  the  Secretary,  giving  names  of  representatives  in 
Congress  who  have  been  addressed  or  seen  on  the  subject.  '* 

The  papers  >  on  **  Qualities  of  Iron  and  Steel,"  and  on  the  *'  Rate  of 
Set  in  Metals,  subjected  to  Strain  for  considerable  Peritxls  of  Time," 
were  discussed. 

The  Convention  then  adjourned  to  hold  a  rt»gular  meeting  of  the 
Society. 

The  Fourth  Session  of  the  Convention  was  held  as  a  regular  meeting 
of  the  Society,  for  the  transaction  of  regular  biLsiness. 

On  moti(m,  W.  Milnor  Roberts  was  appointtnl  President,  pro  tern- 
pore,  and  John  Bogart,  Secrettiry. 

A  report  of  the  Centt»nnial  Commission  of  the  Society,  Theodore  Gr, 
Ellis,  Chairman,  and  one  of  the  Committee  on  Quai'ters  for  the  Society, 
John  Bogart,  Chairman,  were  presented  and  filed,  and  the  Commission 
and  Committee  continued. 

The  amendment  of  the  By-Laws,  proposed  by  J.  James  R.  Croes, 
and  seconded  by  Edward  P.  North,  at  regular  meeting  of  the  Society, 
April  4th,*  was  taken  up,  considered,  and  unanimously  adopted. 

The  following  amendments  of  the  organic  law  of  the  Society  were 
presented  and  considered  : 

(t.)  Vol.  n.  page  100.  (j.)  Beferring  to— CXXVin.  Qualities  of  Iron  and  Steel.  W.  Metcalf. 
TranMctloDB.  Vol.  V,  page  823  ;  and  to  CXXXIV,  Rate  of  Set  in  Metals  subjected  to  Strain  for 
ooniderable  Periods  of  Time.    B.  H.  Thurston.   Transactions,  Vol.  V,  page  28.    (k)  Seepage  26. 
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1<>.  Amendments  to  the  Ck>nstitntion,  proposed  by  G.  Leverich,  and 
duly  seconded. 

Akticle  XIX.— For  *'two"  insert  "five,"  and  for  "thirty"  insert 
■"twenty-five."    The  article  will  then  read  : 

All  candidates  for  aimission  to  the  Saciety  must  file  statements,  by 
themselves,  setting  forth  the  grounds  of  their  claim  to  be  elected ;  be 
proposed  by  at  least /re  members  of  the  Society,  to  whom  they  must  be 
personally  known,  and  a  notification  of  the  same  sent  to  each  member 
whose  address  is  on  record.  Each  proposition,  with  the  names  of  the 
proposers,  must  be  posted  in  some  conspicuous  place  in  the  rooms  of  the 
Society  for  at  least  twenty-five  days  before  being  submitted  to  vote.  All 
papers  and  applications  shall  be  laid  before  the  Board  of  Direction,  and 
be  reported  upon,  previous  to  action  by  the  Society. 

Abticle  XX. — For  **  thirty  "  insert  "  twenty -five,"  and  for  last  clause 
insert  as  below.     The  article  will  then  read  : 

In  elections  for  membership,  of  either  class,  members  shall  vote  by 
letter,  or  by  ballot  in  the  usual  way,  and  the  result  shall  be  announced 
at  the  next  regular  meeting  held  after  twenty-five  days  have  elapsed  from 
the  time  of  mailing  the  notification.  Negative  ballots  exceeding  five  per 
cent  of  the  total  number  canvassed  shall  exclude. 

Abticle .   (A  new  article)  : — The  Board  of  Direction  may,    for 

sufficient  cause,  excuse  from  payment  of  annual  dues  any  member 
distinguished  in  his  professional  career,  or  who  from  ill  health,  advanced 
Age,  or  other  good  reason  assigned,  has  a  scanty  income  ;  and  the  Board 
may  remit  the  whole  or  part  of  assessments  in  arrears,  or  accept  in  lieu 
thereof,  desirable  additions  to  the  Library  and  Museum. 

Abticle .     (A  new  article)  :— Upon  the  written  request  of  ten  or 

more  Members  that,  for  cause  therein  set  forth,  a  person  belonging  to 
the  Society  be  expelled,  the  Board  of  Direction  shall  consider  the 
jnadter,  and,  if  there  is  sufficient  reason,  shall  advise  the  accused  that 
Ihis  resignation  will  be  accepted.  He  may,  upon  demand,  receive  a  copy 
of  the  charges  against  him  and  present  a  written  defence.  Two  months 
after  such  advice  was  given,  the  Board  of  Direction  shall  finally  consider 
the  case,  and,  if  resignation  has  not  been  tendered,  or  a  satisfactory 
defence  made,  may  then  expel  the  accused.  Such  action  shall  be  stated 
to  him  and  the  Society,  and  this  shall  be  in  any  event  the  only  public 
Announcement  of  the  matter. 

Abticle  XXII.  (To  read)  : — Persons  thus  elected  and  duly  qualified, 
who  reside  within  fifty  miles  of  the  post-office  in  the  City  of  New  York, 
shall  be  deemed  Resident ;  and  those  who  reside  beyond  this  limit  shall 
be  deemed  Non-Resident.  The  membership  of  any  person  shall  begin 
on  the  day  of  his  election. 

Abticle  XXIX.  (To  read) : — Members,  who  become  Residents  or  Non- 
residents by  removal  into  or  beyond  the  limits  prescribed  in  Article 
XXII,  shall  be  subject  to  assessments  in  the  class  in  which  they  were 
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•on  the  daj  of  the  Annual  Meeting,  as  may  appear  npon  records  of  the 
Society  or  by  written  notice  to  the  Secretary. 

2^.  Amendment  to  the  By-Laws,  proposed  by  O.  Leverich,  and  duly 
seconded. 

Segtxon  32.  (To  read) : — Additions  and  amendments  to  these  By-Laws 
^hall  be  proposed  in  writing  and  seconded  at  a  regular  meeting,  and  then 
submitted  to  vote  of  the  Members  by  letter  ballot.  The  vote  shall  be 
canvassed  at  the  second  regular  meeting  thereafter,  and  two-thirds  of 
all  the  votes  cast,  shall  be  necessary  for  the  adoption  of  any  such  addition 
or  amendment. 

3°.  Amendment  to  the  Constitution,  proposed  by  W.  Sooy  Smith, 
■and  duly  seconded. 

Abticlb  . .. — Upon  the  written  request  of  ten  or  more  Members,  that 
for  cause  therein  set  forth,  a  person  belonging  to  the  Society  be  expelled, 
the  Board  of  Direction  shall  consider  the  matter,  and  if  there  is  sufficient 
jreason,  shall  advise  the  accused  that  his  resignation  will  be  accepted. 
He  may,  upon  demand,  receive  a  copy  of  the  charges  against  him,  and 
present  a  written  defence.  Two  months  after  such  advice  was  given,  the 
Board  of  Direction  shall  finally  consider  the  case,  and  if  resignation  has 
not  been  tendered,  or  a  satisfactory  defence  made,  will  then  notify  the 
member  that  he  will  be  expalled  in  one  month,  unless  he  elects  to  appeal 
from  this  decision.  Appeals  will  be  submitted  to  the  Society  by  letter 
l^allot.  In  case  no  appeal  be  made,  the  Board  of  Direction  will  expel  the 
member  and  notify  him  and  the  Society  of  the  same,  or  of  the  action  of 
the  Society  on  appeal,  and  the  above  shall,  in  any  event,  be  the  only 
public  announcement  of  the  matter. 

4°.  Amendment  to  Article  XX  of  the  Constitution,  proposed  by 
Francis  H.  Farquhar,  and  duly  seconded. 

For  •*  three,"  insert  **  five  ;'*  the  Article  will  then  read  : 

Abtigle  XX — In  elections  for  membership  of  either  class,  members 
shall  vote  by  letter  or  by  ballot,  in  the  usual  way,  and  the  result  shall  be 
•announced  at  the  next  regular  meeting  held  after  thirty  days  have  elapsed 
from  the  time  of  mailing  the  notification.  Five  or  more  ballots  cast  in 
the  negative  shall  exclude.  Members  notified,  but  not  responding,  shall 
be  classed  as  voting  in  the  affirmative. 

5°.  Amendment  to  sam6  Article,  proposed  by  Charles  H.  Strong,  and 
■duly  seconded. 

For  "three,"  insert  **ten  ;"  the  Article,  otherwise,  will  read  as  the 
preceding. 

The  following  were  considered  and  severally  referred  to  the  Board  of 
Direction,  to  be  submitted  to  the  Society,  and  a  letter  ballot  to  be  taken 
npon  each. 

1°.  Moved  by  W.  Sooy  Smith,  and  duly  seconded. 

Resolved,  that  the  reading  of  engineering  subjects  shall  not  form  part 
of  the  proceedings  of  the  Society  at  the  regular  meetings  held  during  its 
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Annual  Conventions  ;  and  that  special  meetings,  for  the  purpose  of  hean 
ing  and  discussing  such  papers,  may  be  held  during  the  Conventions 
only  when  authorized  by  a  two-thirds  vote  of  members  of  the  Society 
present  at  one  of  the  sessions  of  the  Convention. 

2^.  Moved  by  Caleb  G.  Forshey,  and  duly  seconded. 

Besolved,  that  the  Conventions  of  the  Society  be  divided  into  thre^ 
sections,  and  that  the  professional  papers  be  read  before  the  several  sec- 
tions, as  they  may  be  appropriate ;  that  the  Convention  shall  adjourn 
from  time  to  time,  to  give  sections  time  for  their  meetings  ;  and  that  the- 
members,  writing  papers  be  required  to  indicate  to  what  sections  they 
pertain. 

The  following,  previously  considered  in  Convention  and  referred  to 
this  regular  meeting,  were  also  severally  referred  to  the  Board  of  Direc- 
ion,  to  be  submitted  to  the  Society,  a  letter  ballot  to  be  taken  upoiv 
each  :  the  resolutions  offered  in  the  first  session,  one  by  C.  Shaler  Smith,, 
and  one  by  Clemens  Herschel,  relating  to  inspection  of  bridges  ;  and  th& 
resolutions  offered  in  the  second  session,  one  by  Clemens  Herschel,  and. 
one  by  Theodore  G.  Ellis,  relating  to  a  system  of  weights  and  measures^ 

The  following,  presented 'by  Charles  E.  Emery,  and  duly  seconded^ 
was  adopted : 

Whereas,  the  metric  system  of  weights  and  measures  is  now  exten- 
sively used  abroad  ;  and  whereas,  it  is  desirable  that  the  relation  of  tbe- 
merits  of  differing  systems  be  made  familiar  to  all,  by  comparison  ; 

Resolved,  that  members  be  requested,  in  papers  hereafter  presented 
to  the  Society,  to  write,  in  parenthesis,  weights  or  dimensions  by  the- 
metric  system  in  connection  with  those  of  the  system  in  general  use. 

Resolved,  that  the  Secretary  of  the  Society  be  requested  to  maintain 
a  stfinding  notice  of  tlie  above  in  the  regular  publications  of  the  Society^ 

The  time  and  place  of  the  next  Annual  Convention  were  considered. 

The  Society  then  adjourned  to  again  meet  in  Convention. 

The  Fifth  Session  of  the  Convention  was  then  called  to  order. 

Under  amendment  to  By-laws,  adopted  at  the  regular  meeting,  the 
following  were  appointed  a  Nominating  Committee  :  William  E.  Wor- 
then,  W.  Sooy  Smith,  Frederick  de  Funiak,  Joseph  M.  Wilson  and  Caleb 
G.  Forshey. 

James  B.  Francis  was,  for  the  time,  called  to  the  Chair,  and  a  paper  by 
Caleb  G.  Forshey  on  **  Patents  and  Patent  Laws,  Inventions,  Inventors^ 
and  Authors  "  was  read.     Mr.  Forshey  resumed  the  Chair. 

A  paper  by  Thomas  S,  Hardee,  on  a  **  Novel  Method  of  Railroad 
Survey,"  was  read;  a  discussion  by  William  H.  Searles  and  the  writer 
followed. 

L.  G.  F.  Bouscaren  gave  a  description,  illustrated  with  drawings,  of 
the  recent  tests  of  the  new  iron  bridge  over  the  Kentucky  river,  on  lino 
of  the  Cincinnati  Southern  Railway. 

It  was  moved  that  the  thanks  of  the  Convention  were  due  to  the 
Chairman  and  Secretaries. 
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The  following  was  adopted  : 

Whereas,  the  members  of  this  Society — ^many  traveling  great  dis- 
iances — have  received  admirable  and  valuable  facilities  and  courtesies  in 
<»niing  to  and  returning  from  this  Annual  Convention,  held  in  New  Or- 
leans, and  also  during  their  stay  in  the  city,  from  the  officers  of  a  num- 
ber of  raibroad  companies  and  from  others,  which  are  highly  appreciated 
by  the  Society  ;  it  is  therefore- 
Resolved,  that  the  Secretary  be  requested  to  convey,  at  the  earliest 
moment  practicable,  to  each  officer,  or  other  person  entitled  thereto,  the 
thanks  of  the  Society  for  their  courtesies. 
The  Convention  finally  adjourned. 

May  16th,  1877. — A  quorum  not  being  present,  no  stated  meeting  wjw 
held. 

June  6th,  1877. — A  regular  meeting  was  held  at  8  o'clock  p.  m. 

The  President  made  report  for  the  Board  of  Direction  of  action  taken 
to  perfect  the  incorporation  of  the  Society,  which  was  approved  and  the 
action  formally  ratified. 

Announcement  was  made,  of  appointment  of  Alfred  W.  Craven,  Julius 
W.  Adams.  William  E.  Worthen,  James  B.  Francis,  and  the  President, 
as  committee  to  prepare  a  memoir  of  the  life  and  professional  services  of 
James  P.  Kirk  wood,  deceased. 

The  following  was  referred  to  the  Centennial  Commission,  with 
instructions  to  report  at  the  next  regular  meeting  : 

Whereas,  it  is  proposed  to  have  an  exposition  of  the  arts  and  indus- 
tries of  all  nations  in  Paris  during  th  e  coming  year  ;  in  view  of  the  fact 
that  foreign  engineers  and  others  engaged  in  constructions  were  greatly 
interested  in  the  exhibition  of  the  growth  and  present  state  of  American 
engineering  made  at  Philadelphia  under  the  auspices  of  the  Centennial 
Commission  of  this  Society  ;  and  that  such  interest  may  be  renewed  and 
increased  by  a  similar  exhibition  in  Paris,  it  is 

Besolved,  that  the  Centennial  Commission  of  this  Society  be  charged 
with  the  matter,  with  power  to  fill  vacancies,  to  appoint  sub-committees, 
and  to  arrange  for  the  exhibition  of  plans,  models,  and  specimens  showing 
the  progress  in  this  country  of  engineering  in  its  several  branches,  sub- 
stantially as  was  done  in  Philadelphia  ;  the  same  to  be  without  expendi- 
ture from  any  of  the  regular  funds  of  the  Society. 

The  first  Wednesday  in  July  being  Independence  Day,  the  next 
regular  meeting  was  postponed  to  Thursday,  July  12th. 


OF  THE  BOARD  OF  DIRECTION. 

Ma-Y  2l8T,  1?77. — An  adjourned  meeting  was  held  at  4  o'clock  p.  m. 

The  Committee  to  perfect  the  incorporation  of  the  Society  made  a 
report,  which  was  accepted,  and  the  action  taken  was  formally  ratified 
^and  completed. 
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There  having  been  no  award  of  the  Norman  Medal  the  past  year^ 
announcement  was  authorized,*  that  a  premium,  to  consist  of  books,  to- 
cost  $70,  currency,  is  offered  for  the  second  best  paper  competing  for 
the  Medal  this  year. 

May  23d,  1877.  — Adjourned  meeting  for  consideration  of  applications 
for  admission  to  the  Society,  was  held  at  3  o'clock  p.  m. 

June  6th,  1877. — In  absence  of  a  quorum,  the  stated  meeting  was  not 
held. 


LIST  OF  NEW  BOOKS  ON 

ENOINEERING    AND    TECHNOLOGY. 


Under  this  head  will  be  announced  new  books  on  these  and  kindred  subjects,  which  may 
be  professionally  useful  to  members  of  the  Society. 


Algebra.  Rnles  and  Examples  in  — .  Part  I. 
T.  Dal  ton.  London.  18mo.  MacmxUant 
(New  York).     $1.25. 

Alkali  Trade,  the  History,  Products  and  Pro- 
cesses of ,  includiug  the  most  recent 

ImproTemeDts.  Cbas.  Thos.  Klngzett. 
Loudon.  8to,  illus.  ( Van  Nottrcmd,  New 
York.)    16.00. 

Animal  Products  :  their  Preparation,  com- 
mercial Uses,  and  Value.  (South  Kensmg- 
ton  Hand-book.)  London.  12mo.  Chap- 
man dt  HaU.  IScribner,  Welford  <£  Armairong, 
New  York.)    $1.60. 

Antelope  and  Deer  of  America,  a  compre- 
hensive scientific  Treatise  upon  the  natunU 
History,  including  the  Characteristics, 
Habits,  Affinities,  and  Capacity  for  Domes- 
tication, of  the  Antilocapra  and  Cervidn  of 
North  America.  John  Dean  Caton.  New 
York.  Svo.  Hurd  t£  Houghton,  (Announce, 
meut). 

Architect's  Guide,  being  a  Text-book  of  use- 
ful Information  for  Architects,  Engineers, 
Surveyors,  Contractors,  Clerks  of  Works, 
&o.  Frederick  Rogers.  London.  8vo. 
Om^  <§  Lnckwood.    6s 

Arctic  Expedition,  1875-6.  Journal  of  Proceed- 
iuKS,  &c.  (Parliamentary  Report)  London. 
8vo.    21s. 

Artillery.  Handbook  for  F.'eld  Range  Finder. 
Do.  for  9-Pounder  Rifle  Muszle  Loading 
Ouns.  Do.  for  the  16-Pounder  Rifled  Muz- 
sle  Loading  Oun  of  12  cwt.  (ParUamentitry.) 
London.    8vo.    Each  6d. 

Art.  Renaissance  in  Italy  :  the  fine  Arts  and 
Revival  •f  Learning.  John  A.  Symonds. 
2  vols.  London.  8vo.  Smith  dt  Elder. 
82s. 

Astronomical  and  meteorological  Observa- 
tions, during  1874,  at  U.  S.  Naval  Observa- 
tory. (Government  publication.)  Wash- 
ington.   4to.    Gov.  Printing  Office. 

Myths,  baited  on  Flammiirron's  "  His- 
tory of  the  Heavens."  John  F.  Blake. 
London.  12mo,  iilus .  ( Van  Nostrand,  New 
York).     $3.00. 

Astronomy,  a  popular  — .  Simon  Newcomb. 
New  York.  Illus.  Harper*.  (Announce- 
ment.) 


The  Origin  of  the  World,  according  to- 

Revelation  and  Science.  J.  W.  Dawson. 
New  York.  12mo.  Harper$.  (Announce* 
ment.)    $2  00. 

Birds  of  the  Northwest,  a  Handbook  of  Amer- 
ican Ornithology.  Elliott  Couee.  Boston. 
8vo.  illus.    Etlei  dt  Lauriat.    $4.60. 

Boiler  Insurance  and  Steam  Power  Company 
Limited.  Chief  EuRineer's  Report,  1877. 
Manchester.    8vo,  illus. 

Boilers.  On  the  Combustion  of  refuse  Tegeta* 
ble  Substances,  Straw,  Cotton  Stalks  and 
Brushwood,  under  Steam  Boilers.  John 
Head,  with  Abstract  of  Discussion. 
(Minutes  of  Proceedings,  Institution  of 
Civil  Engineers.)  London.  8to,  illus. 
Inn.  Civil  Knf. 

Bridge.  Report  of  Joint  Committee  of  the 
Legislature  of  Ohio,  concerning  the  Aah- 
tabula  Bridge  Disaster.  Columbus.  8to, 
illus. 

Bridges,  Metropolis  Toll  — .  (Parliamen- 
tary Report.)    London,    ^o.    6d. 

Butter,  its  Analysis  and  Adulterations, 
specially  treating  on  the  Detection  and 
Determination  of  foreign  Fats.  Otto  Heh- 
ner  and  Arthur  Angell.  2nd  ed.,  re- written, . 
imp.  and  enl.  London.  12mo.  CkurckiU. 
3s.  6d. 

Bronzes  of  European  Origin  in  the  South 
Kensington  Museum:  a  desi*riptive  Oata> 
logue.  with  introductory  Notice.  C.  D.  E. 
Fortnum.  London.  8vo,  illus.  Chapman 
d  HaU.    30s. 

Catalogue  of  English  Booka^  containing  a 
complete  List  ot  all  Books  published  in 
Great  Britain  and  Ireland  in  1876,  with 
Sizes,  Prices,  and  PubUshers'  Names.  Lon- 
don.   8vo.    Low.    5s. 

Chemistry ;  why  the  Earth's  Chemistry  is  as 
it  is  :  Three  Lectures  delivered  at  Man- 
cheater.  (Manchester  Science  Lectures.)^ 
J.  N.  Lockyer.  London.  12mo.  MacmiUan 
(New  York).     f0.2.'J. 

Civil  Engineer,  to  be  or  not  to  be— by  One  in 
Practice.  Londou.  8vo.  Spon*  (New  York)^ 
$0.20. 

Engineers.    Memoirs  of  the  Operations^ 

of  the  Society  of .  November,  Decem— . 


*  Under  Article  VI,  Code  of  Rules  for  the  Award  of  the  Norman  Medal. 
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ber,  1876.   JanoMy,  Febnury,  1877.   2  vol*. 

(French)  Paris.    8vo,  illua. 
BfiDQtea  of  Proceedingn  of  the 

Institution  of ,  with  other  selected  and 

abetractpd  Papers.      Bd.  by  James  Forrest. 

Vela.    XLV£I,    XLVIII.       Session    1876-7. 

London.    8vo.  illus.     IntL  Civil  Eng. 
Coffee  Planting  in  southern  India  and  Cevlon. 

E.   G.  P.  Untl.     London.     12mo.    Soon* 

{Xew  York),     $3.60. 
Confectionery.  How  to  make  Candy,  a  Manual 

of  plain  Directions  for  Manufacture  of  the 

more  popular  Forms  of  Confectionery,    ad. 

ed.     H»rtf«*rd.     12rao.     Fletcher.     $0.50. 
Decoration.  Deslfnis  for  Furniture  and  inte* 

rior   House   Decon  tion.    after   the    latest 

modem  Style.    E.  Plassman.     In  8  parts. 

New  York,    folio,    illus.    W.    Lindemann 

Each  part  $1.50. 
Modem  Surface  Ornament,  a  Collection 

of  original  Designs  of  detiil  Ornament,  for 

the  use  of  ornamental  Designers  generally. 

In  6  Parts.    New  York.    4to,  illus.    Sabin 

dt  Sons.    Each  part  $1.00. 
Docks;  the  Thames  and  its  Docks:  a  Lecture. 

Alexander  Porrow.    London.    8vo.    Spottis- 

woode.    38.  6d. 
Earth  (the),  a  descriptive    History   of    the 

Phenomena  of  the  Life  of  the  Qlobe.      E. 

Beolus.    3rd  ed.    London.    8to.    Bicktrt. 

16s. 
Earthquakes  and  Volcanos;  what  is.  and  what 

is  not.  the  Cause  of  AcUvity  in .  R.  A. 

Peacock.   London.   8vt>.   Upon*  (New  York). 

$0.30. 
Electro- Metallurgy,  the  Art  of  — ,  including 

all  known  Processes  of  Electro  Deposition. 

G.  Oore.    New  York.    13mo,  illus.    Apple- 

tons.     $2  51). 
Embroidery ;  Art  Needlework :    a   Guide  to 

Embroidery  in  Crewels,  8i  ks    Appliqu6s, 

ko.,  with  Instructions  as  to  Stitches,  and 

explanatory  Diagrams :  also  a  shot  t  History 

of  the  Art.     E.  Mase.     London.      I'imo. 

Ward  <£  Lock.    Is. 
Engineers  and  Architects;   Minutes  of  the 

Saxonlan    Society  of    — .  Dresden.      8to. 

(German). 
and  Mechanics  Pocket  Book.     Charles 

H.  Haswell.     New  and  rev.  ed .    New  YorK. 

13mo,  illustrated.     Harper  ffrot      $3.00. 

—  Information  for  colonial  .  ed.  by 

J.  T.  Uurst.  No.  3.  India.  F.  C.  Danvers. 
London.  8vo.  illus.  Sporu  (iVew  York). 
$1.76. 

Exiitineering  Papers,   Abstracts  of .  in 

foreign  Transactions  and  Periodicals.  Ed. 
by  James  Forrest.  (Minutes  of  Proceedings, 
Institution  ot  Civil  Engineers,  Vol.  XLVII). 
London.    8vo.    Jiut.  CivU  Eng. 

Professional  Papers   on    Indian    — . 

Second  Series.  Ed.  by  A.  M.  Long.  Roor- 
kee.    8vo,  illus. 

Floods  in  the  Thames  Valley,  and  the  Relief 
of  London  Bridge  aud  its  Approaches. 
Francis  J.  Palmer.  Ix>ndon.  8vo,  illus. 
Stanfitrd.    2s.  6d. 

Forestry,  the  Schools  of  —  in  Europe  ;  a  Plea 
for  the  Creation  of  a  School  of  Forestry  in 
Connection  with  the  ArlK>returu  at  £<liQ' 
burgh.  John  C.  Brown.  Edinburgh.  8vo. 
(Hitter  <i  B'tyd.    2s. 

Foundation  of  the  Wasbinitton  Monument, 
Report  of  Committee.  Washington.  8vo. 
Gov.  /Anting  Office. 

Gardener,  the  new  prartical  Window  Gar- 
dener: being  practical  Directions  for  the 
Cultivation  of  flowering  and  foliage  Plants 
In  Windows  and  glazed  CaMes,  >ind  arrange- 
ment of  Plants  and  Flowers  tor  Embellish- 


ment of  the  Household.  J.  R.  tfonTsDO. 
London.  12(no.  illus.  Groombridge.  Ss.  ttd. 
Geological  Explanation*  of  the  XL  Parallel, 
Vol.  VI.  Microscopic  Petrography.  Fred. 
Zoikel.  Washington.  Aw.  Mlos.  Gov. 
Printing  Office. 

•  Survey  of  Canada.  Alfred  B.  C.  Sel- 
wyn.  Director.  Report  of  Progress  for 
1876-0.  Montreal.  8vo.  Ulue.  Doioson. 
$0.26. 

of  New  Jersey.  AnnnsA  Report 

oftheSUte  Geologist  for  1876.  Tkrentoo.  8vo. 

Geology.    Elements    of     Agricultural    . 

William  K.  Kedzie.  Cincinnati.  12mo, 
Van  Antwerp,  Bragg  <§  Co.     $0.40. 

Guide  to  the  Examination  of  — .    J, 

M.  Macbimie.  Glasgow.  12aK>.  Hodden. 
2s.  6d. 

— — ^  Measured  Section  of  the  PalieoBoia 
Formations  in  middle  Penwiylvania.  0.  A. 
Ashburner.     Philadelphia.    8vo 

Geometry,  Elements  of  — — .  G.  M.  Searle. 
New  York.  8vo.  illus.  Wiley  i*  Sons., 
$2.00. 

Heat.  Elements  and  Observations  as  to  the 
Emission  of  —  by  hot  Water  Pipes.  W. 
Anderson.  (Minutes  of  Proceedings,  Insti- 
tutinu  of  Civil  Engineers.)  London.  8vo» 
illus.     Inst,  of  Civil  Eng. 

.  Handbook  of  Natural  Philosophy.    D. 

Lardner.  New  ed.,  re- written  by  Beujamlxk 
Lowry.  London.  12mo.  lUus.  Crosbff  db 
L-fCktoood.    M. 

Hydraulic  Tables,  for  finding  the  mean  Velo- 
dly  and  DiKharge  in  open  Channels,  spe- 
cially adapted  to  most  recent  Formulie. 
Thomas  Higham.  London.  8vo.  (Fai» 
yostrand,  New  York.)     $2. 

Iron  and  Steel  Institute.  Journal  of  — ,  Pro- 
ceedings of  the  Leeds  Meeting.  London. 
8vo.  illus. 

Plates;  experimental  Enquiry  into  the 

Properties  of  Essex  and  Yorkshire  wrought 
Iron  Plates.  D.Kirkaldy.  London.  4to,  illus. 

Labor.  Talks  about  —  and  concerning  the 
Evolution  of  Justice  between  Laborers  and 
Capitalists  J  N.  Umed.  New  York. 
12mo.    AppUtons.    $1.60. 

Landed  Estates  Management.  Outlines  of — 
treating  of  Varieties  of  Lands  on  the  Estate, 
Peculiarities  of  Farms.  Methods  of  Farming, 
Setting-out  of  Farms  snd  Fields,  the  Oon- 
struction  of  Roads.  FencM,  Gates  and  th» 
various  Farm  Buildings,  the  Classes  of 
.waKtn  or  nnprodnctive  Lands.  Irrigation,. 
Drainage.  Plantation,  &c.  R.  S.  Bum. 
London.  12mo,  Illus.  Crosby  d  Loekwooi^ 
3s.  6d. 

Light-House  Board  ;  annual  Report  of  thep 
— .  for  year  ending  June  30.  187&.  Waah- 
Ington.    8vo.     Gov.  Printing  Office. 

Lightning  Protection,  a  pract  cal  Treatise  oia 

.      H^nry  W.  Spang.      Philadelphia. 

12mo.  illus.  ClaxUm,  Remsen  dr  Ht^eljin- 
ger.     $1.50. 

Locomotives :  the  Repairs  and  Renewals  of 
— .  A.  McDonnell  :  with  Abstract  of  Dis- 
cussion. (Minutes  of  Proceeding*.  Instltu^ 
tion  of  Civil  Engineers).  Loudcxu  8vo,. 
illus.     Intt.  Civil  Eng. 

Machine  Tools,  a  Treatise  on as-  made- 

by  William  »e!ters  &  Co.  Philadelpbia.  3d 
ed.    12mo.  illus. 

Mammalia,  an  Introduction  to  the  Osteology 
of—.  W.  H.  Flower.  2d  ed..  rev.  London. 
12mo.  idus.  Maemillan.  (Sew  York.y 
$2.25. 

Maritime  international  Law.  John  A.  Dahl- 
gren.  Ed.  by  Charles  Cowley.  Boston.  8vo. 
Russell.     $1.50. 
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—  Ports  of  France.  Govemment  Public*" 
tion.    (breooh.)    Parii.    8vo,  illut. 

Mechanical  Engineers,  Proceedings  of  Insti- 

tation  of .    January,  187T.     Birming> 

ham.    8vo.  illus. 

Biines  and  Mining  at  the  International  Exhi- 
bition ut  Philadelphia.  F.  AJthans.  (Ger- 
maxi.)    Berlin.    Sro. 

Miaaitftfippi  Uiver.  Sixth  Report  on  tbd  Im- 
provement  of  the  South  PtM  of  — .  C.  B. 
Comstock.    8vo,  illus.   Gov.  Printing  Office. 

Mouldings.  Manual  of  Gothic  — .  F.  A.  Pale; ; 
with  add.  and  impr.  by  W.  M.  Fawcett 
4th  ed.    London.    8vo.  Vcm  Vo>  rst.    7s.  6d. 

Musical  Theory.  Manual  of  — .  Carl  F.  WeiU- 
man.  Ed.  by  £.  M.  Bowman.  Kew  York. 
8vo.    Pond.    $2.50. 

Navy.  Engineer  Officers.  (Pariiamentary) 
Bep^Tt  and  Evidence.  London.  8to. 
3b.  8d. 

— — .  Water-tight  Compartments.  (Parlia- 
mentary) Return.    London.    8vo.    7d. 

Ordnance.  Annual  Report  of  the  Chief  of 
Bureau  of  —  U.  8.  Navy,  for  year  ending 
June  80,  1876.  W.  N.  Jeffers.  Wa«h- 
ington.     8vo.  illus.      Gov.  Printing  Office. 

.    Annual  Report  of  the  Chief  of  —  of  U. 

S.  Army  for  year  ending  June  30,  1876. 
S.  Y.  Benet.  Washington.  8vo.  illus.  Gov. 
Printing  Office 

Physics.  Elementary  Text-Book  of  — .  J.  D. 
Everett  London.  12mo.  (Van  Nostrand, 
New  York.)    $1.75. 

Physiology.  Text-Book  of  — .  M.  Foster. 
London.  12mo,  illus.  {Van  NoUrand, 
New  York.)    $6  00. 

Pottery  and  Porcelain  ;  a  Manual  of  Marks 
and  Dictionary  of  easy  References.  W.  H. 
Hooper  and  W.C.  Phillips.  New  ed.  London. 
Iflmo,  illus.  {Van  Notlrand,  New  York.) 
$1.75. 

Projectiles.  Hand-book  on  the  Theory  of  the 
Motion  of  — ;  the  History,  Properties, 
Manufacture  and  Proof  of  Gunpowder  and 
the  History  of  Small  Arms,  for  Use  of  Officers 
sent  to  the  School  of  Mu8k«try,  (British 
Government  Publication.)  London,  8vo. 
Is.  6d. 

Railroad  Employees  in  France,  an  Aiscount 
of  the  Organization  of  Railroad  Service  of 
a  French  Railroad,  with  the  Position. 
Privileges  and  Pay  of  Men  of  different 
Grades,  and  the  full  Regulations  of  Provi- 
dent and  Pension  Funds.  F.  Jacqmiq. 
Trans,  from  French.  New  York,  12mo. 
Railroad  Gazett*:     f  0.2'S. 

Railway  Accident  at  Radstock.  (Parliament- 
ary Report.)    London.  8vo.    2s.  6d. 

Accidents.  Retnms  October— Decem- 
ber, 1H76.  Report  of  Royal  Commission, 
with  Evidence.  2  parts.  (Parliamentary.) 
London,  8vo  158.  4d.  and  13s.  lOd. 
— — —  Gommlssionrrs' 3d  Report.  (Parlia- 
mentary.) London.  8vo.  6d. 
Inspectors'  Report.  Parts  6. 7. 8.  (Par- 
liamentary.)   London.  8vo.    8s.  3d. 

Signal  Arrangements   and  System  of 

Working.     (Parliamentary  Report.)     Lon- 
don, 8vo.    9d. 
Railways.    Bills,  to.    Board  of  Trade.    (Par- 
liamentary.)   London,  12mo.    6d. 

Economic  Theory  of  the  Location  of 

— .    Arthur    M.    Wellington.      New    York. 
Sro.  illus.     Railroad  Gazelle.     $2.00. 
Rapid  Transit      Board  of  tlie  Department  of 
Public  Works.      Report  of  the  Civil  and 
Topographical   Engineers,    and  the  Land- 


scape Architect,  accompanying  Plans  for 
local  Steam  Transit  Routes  in  23d  and  24tlL 
Wards.    New  York.  8vo.    Map. 

in  New  York.    Report  of  Allen 

Campbell,  Commissioner  of  Public  Works. 
New  York.  8vo. 

Royal  United  Service  Institution.  Journal  of 
— .  Nos.  89.  00.  London.  8vo.  illus.  (2 
Numbers) 

Sanitary  Engineering.  Series  of  Lectures  be- 
fore the  School  of  Engineering.  Chatham. 
Air;  Water;  the  Dwe  ling;  the  Town  and 
Village ;  the  Disposal  of  Sewage.  J.  Bailey 
Denton.  London,  8vo,  illus.  Spotu  (New 
York).     $1000. 

Science  Examiner:  Sound.  Light  and  Heat. 
James  Monckman.  Leeds.  12mo.  Bean.  4d. 

-—  Lectures  delivered  in  M anchePter.  1876 
-6.  7th  and  8th  series.  Manchester.  12mo. 
Heywood.    28.  6d. 

Sewage  Question  (the).  0.  M.  Baizegette. 
(Minutes  and  Proceedin&s  Institution  of 
Civil  Engineers.)  London,  8vo.  Inst.  Civil 
Eng. 

Sewerage,  its  Advantages  and  Disadvantages, 
Construction  and  Maintenance.  E.  S.  Cbes- 
brouffh.    Boeton,  8vo, 

Shipbuilder,  the  Progressive—.  John  W.  Grif- 
fiths. 2  voIh.  New  York,  4to,  illus. 
Bicknell.    $12.00 

Smithsonian  Report  for  1874.  Washington, 
8vo.     Gov.  Printing  Office 

Steam  Engine  (the).  F.  T.  Bramwell.  (Sci- 
ence Lectures  at  South  Kensington.) 
London.  12mo.  MacmilUm  (New  York). 
6d. 

the  relative  Merits  of  simple  uid 

compound  Engines,  as  applied  to  Ships  of 
War.  with  Appendix  containinfl!  Particulars 
and  Analyses  ot  recent  Experiments,  N. 
McDougall,  Portsmouth,  8vo.  illus.  Griff  en 
48.  6d. 

Steel.  On  the  Relationship  of  Stmctore, 
Density  and  chemical  Composition  of  — . 
J.  W.  Langley.    New  York.  16mo. 

Strains,  the  Theory  of  transverse  —  and  its 
Application  in  the  Construction  of  Build- 
ings. Robert  G.  Hatfield.  New  York.  Svo. 
Ulus.     Wil^  it  Son.     $6.00. 

Tables  for  Engineers.  Boiler  Makers.  Ship 
Builders.  Ship  Owners.  &c.  F.  W.  Wymer. 
2d  ed..  en.    Glasgow.  8to.    Forrester. 

Telephone,  its  Uses.  A.  E.  Dolbeare.  Boston. 
Lea  <6  Sht'pard.    (Announcement.) 

Trade  Marks  and  Trade  Names,  a  Treatise 
on  the  Law  of—,  with  a  Supplement  contain- 
ing the  Trade  Marks  Registration  Acta.  1875 
and  1876.  H.  Ludlow  and  H.  Jenkins.  Also 
Rules,  Introductions  and  Notes  by  James 
Bryce.     Maxwell.    10s.  6d. 

Work  and  Pay:  or.  Principles  of  industrial 
Economy.  Two  Courses  of  Lectnres  de- 
livered to  Working  Men  in  Kings  College. 
London.  L.  Levi.  With  Report  of  the  Com- 
mittee of  the  British  Association  on  Com- 
binations of  Laborers  and  Capitalists.  Lon- 
don.  l2mo.     Strahnn.     Is. 

Zooloincat  Classification;  a  Handy  Book  of 
Reference:  with  Tables  of  Sub-Kingdoms. 
Classes  Orders,  kc.  of  the  Animal  King- 
dom, their  Characters,  and  Lists  of  the 
Families  and  principal  Genera.  F.  P. 
Pascoe.  London,  12mo.  Van  Voorst. 
6s.  6d. 

Zoology;  a  Description  of  Types  of  Animal 
Structure,  Andrew  Wilson.  London,  12mo. 
(Science  Manual.)    Chambers.    Is. 
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ADDITIONS  TO 

LIBRARY   AND    MUSEUM. 

KoTK.— Members  and  others  are  asked  to  contribute  regularly  to  the  library  of  the  Society, 
copies  of  Rovemment,  mnuiclpal,  railway,  canal  and  other  reports,  specifications,  profiles, 
maps,  phetographs  and  like  matter,  making  up  the  record  of  engineering  operations  for  the 
past  or  present,  and  to  inform  the  8  'cretary  where  such  may  be  had.  Duplicate  copies  are 
desired,  for  trsnsmission  to  foreign  societies  in  return  for  works  collected  and  sent  to  ibis 
library  by  ihem  ;  also  for  exchange  with  members  and  others  who  wish  complete  sets  refer- 
ring to  particular  subjcctti.  In  order  to  gather  material  now  considered  of  but  little  value,  but 
of  great  future  importance  in  the  history  of  the  public  works  of  this  country  and  a  comparison 
of  their  economical  results,  donations  are  solicited  of  old  reports  or  pamphlotM,  which  In  any 
way  refer  to  their  construction  or  operation. 

••  Copies  for  distribution  "  named  In  this  list  will,  in  order  of  receipt,  be  sent  to'members 
who  apply,  until  the  supply  is  exhausted. 


BY  THE  CENTENNIAL   COMMISSION   OP  THE   SOCIETY. 


Austria.* 

The    following  wpre    donated  through  the 

Austrian  Society  of  Engineers  and  Architects: 

From  A.  Bornches: 
Harbor  Improvements  at  Trieste.    Atlas  and 

2  sheets. 
Beport  on  the  Vienna  Exposition,  1873.    (Ger- 
man and  Italian.)    2  volumes. 
Workshops  at  the  Paris  Exposition  (Qerman), 
1867. 

From  H.  B.  Buschmann: 
Theory    of  Truss   and    Suspension  Bridges 
(Oerman). 

From  Commissioners  of  the  River  Dan- 
ube : 
Description  of  Works  at  Vienna  for  Improve- 
ment of  the  Dannt>e,  with  map.   (German.) 
Beport  referring  to  same.    (German.) 

From  A.  Demartain : 
The  Fairlie  System  ol  Locomotives.  (German) 

From  8.  Fasbena^r: 
Proceedingr   at  the    Brewers'    Convention, 

(Oerman). 
Treatise  on  practical  Architecture.    (German). 

on  Boilers,  Locomotives  and  Boiling 

Stock.    (German.)    3  volumes. 

on  Descriptive  Geometry. 

From  A.  Friedmann; 
Official  Beport  on  Naval  AffUrs  at  Universal 
Exposition  at  Vienna.  (German  and  French). 
9  volnmea. 
Plans  for  St.  Marc  Central  Cattle  Market,  Vi- 
enna.   5  drawings  and  a  photograph. 
From  M.  Gesell  and  E.  Homlg: 
Photographic    Annals,    1871-6   (German).     6 

volumes. 
— —  Correspondence  (German).  6  volumes. 

From  E.  von  Gottslsben: 
Book  of  Railway  Plans.    (German). 

From  M.  Gumblnca: 
Treatise  on  the  Distillation  of  Spirits. 

From  Hattich  and  Wilheim: 
Railway  SUUou  at  Trieste.    Plan  and  Detaila: 
10  sheets. 


*  A  free  translation  Is  given  of  this  snd 
other  foreign  lists.  The  original  catalogue  by 
the  Besldent  Secretary,  of  Donatinns  to  the 
Library  and  Museum,  through  the  Centennial 
Commission  of  the  Society,  is  deposited  in 
the  Library,  for  reference. 


Railways  on  steep  Grades.  (German.)      2  vol- 
umes. 

From  the  Imperial  Royal  Commission 
of  Austria  : 
Catalogue  of  the  Austrian  Exhibit    (English- 
German.) 

From    G.   Klein,    A.  Schinall   and  A. 
Gartner: 
Structures  with  pneumatic  Foundations ;  an 
album  of  photographs. 
From  P.  Klubek: 
Direct  acting  Steara  Engine.    Description  in 
German  and  English,  with  drawings. 
From  K.  Kockert: 
Tables  for  Calculation  of  RaUway  Curves. 

From  S.  Kohn: 
Annual  Journal  of  Railways  in  the  Anstro 
Hungarian  Empire.    (German.) 
From  G.  Kossck: 
Society  for  Inspection  and  Insurance  of  Steam 
Boilers.   (German). 
From  A.  Kostlln: 
BuUding  Gazette,  1874-75  (German).    2  vol- 
umes. 

From  A.  Lazar. 
Iron  Bridge.    4  lithographs,  Aramed. 

From  G.  Leuschner: 
Consideration   uf  Expenses  at   Railway  De- 
pots.   (German.) 
From  A.  Mayer: 
Railway  and  Postal  Map  of  Austria  and  Hun- 
gary. 

From  M.  Morawltz: 
Bridge  of  the  Eastern  N.  W.  R.  R.  over  the 

Danube.    (German.) 
Railway  Curves.    (German.) 

Economy.     (German.) 

Railways  in  Time  of  War.    (German.) 

From  W.  von  Ndrdliog: 
.  Development  of  the  French  System  of  Rail- 
ways.   (German. ) 
Narrow  Gauge  Hallways.    (Germsn). 
Railway   Cum  petition   and  Consolidation   in 
England.    (German.) 


From  Obach  k  Lubrecht: 
Railway  Ferrj'  across  Dover  Channel, 
man.)    Text  and  plates. 
From  M.  Olmeyer: 
Submarine  Surveying.    (German.) 


(Ger- 
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From  M.  Paiidiser: 
Methods  of  Harbor  CoDstniction     (Oerman). 

3  volume!. 

From  B.  Paulas: 
Railroad    Excavations    and    Embankments. 
(Oerman). 

From  E.  Pontzen : 
Methods  Employed  in  America  to  clear  Rail- 
roads from  Snow.    (German). 
Propositions  for  facilitating  Construction  of 

Railroads.    (German.) 
Safety  Goupllnffs     (German.) 
The  new  Commercial  Port  at  Trieste.    (Ger- 
man.) 

From  A.  Riedler: 
Report  of  School  Committee  on  Inspection  ot 
Machinery  Construction.    (German.) 
From  F.  Rsiha: 
Construction  of  Tunnels.    (German.) 

Prom  E.  Sax : 
Railway  Eoouomy.     (German.) 

From  H.  Schmidt: 
Bridge  Building,  Contribution  to   — .  (Ger- 
man.) 
over  the  Danube  at  Stadtlau.    (Ger- 
man.) 
Description  of  Main  Building,  Universal  Ex- 
position at  Vienna.    (German). 
FromS.  Schoen: 
Construction  of  Tunnels.    Text   and   atlas. 
(German.) 

From  E.  Schrabetz: 
Description  of  Apparatus  for  bending  Rails. 

(German.) 
Design  for  Car  Coupling;  a  drawing. 

From  M.  SchUller: 
Statistics  of  the  Austro-Hungarian  Railroads, 
1866-60.    (German.) 
I-Yom  A.  do  Servas: 
Construction  of  Railroads;  an  atlas. 
Station  on  Austrian  National  Railway  at  Peeth. 

4  drawings,  framed. 

From  M.  Soundorfer: 
Austrian  Engineers  and  Architects'  Calendar. 
(German.) 

From  EL  Steiuer: 
Compendium  of  Laws  relating  to  Railways. 
(German.) 

FromE.  Stohr: 
Treatise  on  Mining.    (German.) 

From  E.  Tilp: 
Handbook  of  Railroads  and  Raihroad  Supplies. 
(German.) 

From  L.  Topowitz: 
A  Movable  Railroad  Station.    2  drawings. 

From  F.  WalsU : 
Handbook  for  Machinists.    (German.) 

From  R.  von  Waldheim: 
Railroad  Guide  for  Travellers  in  Austria  and 
Hungary.    (German.) 

From  8.  Weiner  : 
Machinery  Drawiuf^.  an  album. 

From  C.  Werner : 
Studies  of  Tachometry.    (Gorman.) 

From  M.  von  Welskamp-Siebenberg  : 
Handbook  of  Damages  by  Fire.     (German.) 

From  G.  von  Wex  : 
Decrease   of    Water    in    Weils,    Rivers   and 
Streams.    (German.) 

From  M.  Willfort : 
Fireman's  Gazette,  1874-5.    (German.)    2  vol- 
umes. 


From  E.  Winkler : 
Lectures  on  Bridge  Construction.    (German.  > 

8  volumes. 
on  Railway  Construction.    (Oerman.  > 

3  volumes 
Pocket-Book  for  Civil  Engineers.  (German.) 
for  Mechanical  Engineers.  (Ger- 
man.) 
Questions  in  the  Study  of  Heat    (German.) 
Study   of  the   Elasticity    and    Strength   of 

Metals.     (Genuan .) 
Technical  Guide  to  Vienna.  (German,  French. > 

2  volumes. 
Theory  of  Back-Pressure  in  Steam  Engines. 

(Oerman.) 

From  H.  Wunderllch : 
Comparative  Value  of  Anthracite  and  Bitu> 

minous  Coal  for  Heating  Purposes.    (Oer> 

man.) 

From  C.  von  Yunker: 
Tables  of  Heights  and  Barometric  Pressures. 

BSIiQIITM. 

From  J.  Deby  : 
Plans  of  Eugene  UolUn's  Forges  and  Foun- 
dries.   Drawings. 
Proceedings    of    the    Anonymous    Society. 
(French.)    2  volumes,  with  drawings. 

From  the  Royal  Commission  of  BeU 
gium: 
Catalogues  of  the  International   Exhibit  of 
Belgium. 

From  E.  Scharr: 
Railroads  in  Belgium,    (French,)  with  I^o- 
tographs. 

BBAZIL. 

From    the    Imperial    Commission  of 
BrazU: 
Catalojrue  of  the   International   Exhibit   of 

Brazil. 
Empire  of  Brazil. 
Maps  of  Brazil. 
Railroads  of  the  Provinoe  of  St.  Paul. 

BBTrfSH  COLONIBS. 

Notes  in  the  Colony  of  Victoria.  Official  Rec- 
ord.   1873. 

Mineral  Map,  general  Statistics.  Progres» 
and  Resources  of  New  South  Wales. 

Report  on  Dominion  Lands  of  Omada. 

on  QueensUnd  Tin  Field. 

nuMcic. 
From  the  School  of  Roads  and  Bridges,. 
Paris: 
Catalogue  of  Exhibits  at  International  Exhibi- 
tion.   (BngliHh-l<*reuoh.) 
Public  Works  in  France.    Text,  (French)  and 
portfolio  of  drawings. 

From  F.  Reynard.  Paris  : 
Industrial  Annals.    (French.) 
The  Technologist.    (French.)    2  volumes,  IT 

numbers,  also  an  Index. 
Treatise  on  Metals.    (French.) 

GRBMANT. 

From  the  German  Imperial  Commis- 
sion : 
Arrangements  for  the  Elevation  of  Workmen. 

(German.)    2  copies. 
Catalogue  of  the  German  International  £x- 

hlb  t.    (EngliRh  German.) 
Siexerland's  Exhibit.    5  Photographs. 
Statistics  of  Prussiau  Railways.     (German.) 
Tables  aud  Rules  for  Railway  Construction. 

(German.) 
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From  F.  Erupp,  EMen.  Pmsata : 
Krapp'0  Works  and  Maimfactiire«.    3  port* 
fulioa  of  Ulustnuions. 

ORXAT  BRTTAIH. 

From  F.  Beloe  : 
DrOliDit  Machines  used  at  St.  Oothard  Tunnel. 
6  litbofn«ph"  and  5  photographs. 
From  John  Brierly  &  Sons  : 
Description  of  Patent  Railroad  Signals.    2 
copies. 

From  the  British  Royal  Ck>minission  : 
Catalogue  of  Exhibits  in  the  British  Section 
at  the  International  Exposition  in  Phila- 
delphia. 

From  James  Dredge: 
Report  on  the  International   Exposition  at 
Vienna.    4  volumes. 

From  Saxby  h  Farmer  : 
System  of  Railroad  Signals,  a  set  of  litho- 
graph drawings. 

WALT. 

From  the  Italian  Royal  Commission  : 
nm  Congress  of  Engineers  and  Architects. 
(Italian.) 

MBTHEBLAKDS. 

From   the  Royal  Commission   of  the 
Netherland  SUtes  : 
Catalofpies  of  International  Exhibit  in  Section 

of  the  Netherland  States. 
Collectiye  Exhibit  of  Public  Works.    10  pho- 
tographs. 
Harbor  at  Flushing,  an  engraTing. 
Method  of  reproduvdng  Maps  and  Drawings. 
Sugar  Manufacture  and  Tax.    (German.) 

FOBTUOAI.. 

From  the  Royal  Commission  of  Portu- 
gal: 
Catalogue  of  the  Portugese  Exhibit. 

RUSSIA. 

From  V.  D.  Howen  : 
Map  and  Profile  of  Railroad  from  St.  Peters- 
burg to  Moscow. 

From  Russian  Imperial  Commission ; 
Catalogue  of  the  Exhibit  of  Russia. 

SPAIN. 

From  the  Royal  Commission  of  Spain  :— 
Catalogue  of  the  Spanish  Exhibit. 
Etching,  an  Essay  before  the  Artists'  Society. 

(Spanish.) 
Experiments  with  Apparatus  for  measuring 

Base  Lines.    (Spanish.) 
Maps  of  Galicia  and  of  Spain .    2  sheets. 
Spanish  School  <if  Civil  Engineering,    pam- 
phlets relating  to^as  follows:   (Spaniah.) 

Catalogu*^  of  Library. 

Conditions  of  Admission. 

(Tourse  of  Mathematics. 

History  of  the  Kcbool. 

Rules  and  Regulations. 

Schedule  of  Studieii. 
Study  of  Inundations.    (Soanish.) 
Treatise  on  Marine  Structures.    (Spanish.) 
War  and  Geology.    (Spanish.) 

SWKDEN. 

From  the  Swedish  Royal  Commission: 
Cataloffue  of  the  Swedish  Exhibit. 
Knkaldy's  Kxperimentn  on  Fagersta  SteeL 
Military  Bridge  Equipage. 
State  of  Iron  Manufacture  in  Sweden. 


swrrzEBLAitD. 
Through  the  Swiss  Commission. 

From  the  North-East  Railroad  of  Swltx- 
eriand.  Engineer's  Department: 
Bridge  over  the  Aare  at  Bnrgg  a  lithographs 
Bridges  on  Line  of  tta*  North-East  R.  R.    De- 

scriptions  (French)  and  portlolio  of  draw- 
ings, also  7  photographs. 
Construction  of  the   North-East  R.  R.      De- 

scripUon  (French)  one  portfolio  of  82,  and 

another  of  97  aheets. 
Plan  and  Profile  of  the  North-East  R.  R., 

portfolio  of  lithographs. 
State  Railroads  of  Belgium.  P.  Scharr,  text 

(French),  and  8  photographs. 

From  the  North-East  Railroad  of  Swltz-^ 
eriand.  Machinery  Department; 
Locomotives,  Tenders  and  Cars.    2  portfolios 

of  drawings.  Itthngraphs  and  photographs. 
Mscbinery.   Descriptions  and  Drawinga.    J. 

Deby.    Text  and  Atlas.    (French.) 

From  United  Railways  of  Switzerland: 
Plans   and   Descriptions  of  a   Railway  over 

the  Luckmanier,  and   over    the    SplUgen. 

(French.)    3  volumes. 

From  W.  Wessenhart.  Zurich: 
Hydraulic  Motors  in  Switzerland,  a  portfolio- 

of  drawings. 

From  other  Exhibitors  : 
Atlas  or  Charts  showing  the  Development  of 

Industry  snd  Commerce. 
Bridge  at  Hriigge;  photographs  of  drawings. 

of  the  Canton  of  Berne;  drawing. 

Catalogue  of  the  Exhibit  of  S«vitzerland. 
Designs  for  a  Hospital  for  Women,  drawings. 
Houses  for  Workingmen ,  portfolio  of  photo-^ 

graphic  plans. 
Hydraulics.     (French.) 
Maps  of  Swiss  Railways.    2  sheets. 
Project  for  a  Railroad  by  the  Luckmanier, 

portfolio. 
Report  as  to  Excess  of  Estimate  for  the  Tes^ 

sin  Railways.    (French.) 
—  on  Administration  of  Construction  for 

Canton.  Berne.    (French.) 
St.  Gothard  Tunnel.  Description  and  Reports. 

10  volumes  and  a  drawing. 
Water  Distribution,  by  a  new  Method  (French). 

UNITED    STATES  AMD  CANADA. 

From  Theodore  Allen.  St.  Louis,  Mo. : 
Iron  Tow  Bi«t  for  Mississippi  River.  Stem 
wheel.     United  SUtes  Transport,    O.    G. 
Wagner   for    western    River    Navigation. 
Stem  wheel.    2  photographs. 

From  American   Bridge  Co.,  Chicago: 
Album    of    Centennial    Exhibit.       (Several 
(»pies.) 

From  James  Archbald.  Scranton.  Pa.: 
Dam  of  Gib  and  Water  Co.  at  Scranton— 

drawing. 
Plan  and  Elevation    of   the  Archbald   Coal 
Breaker.  D.  L.  &  W.  R.  R.,  Scranton. 

From  Arkansas  State  Commission,  Little 
Rock.  Ark. : 
Financial  Resources  of  Arkansas. 
Resources  of  the  Htate  of  Arkansss. 

From  H.  P.  Blrkenbine.  Philadelphia; 

Condensing  pumping  EuKlne.  En^lDe  House 

and  Siaud-Pipe,  Harrisburgh  Water  Works, 

Plans  and  Details.     14  drawl  ige. 

Pumping  Engines  for  Water  Supply.    (Copie» 

for  distribution.) 
The  Schuylkill  River.  Gauging  its  Flow— the 
Dam.    Value  of  Fair  mount  Water  Power. 
(2  copies.) 
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From  C.  H.M.  Blake,  Worcester,  Mass. ; 
Dam  of  the  Lynde  Brook  Reservoir,  after  its 
Destruction  by  a  Flood,  MArch  8Jth,  1876. 
5  ptiotoKraphs. 

From    LorlD    Blodgett,    Philadelphia: 
ludnstries  of  Philadelpbfa. 

From  E.  W.  Bowdltch.  Boston.  Mass. ; 
Three  Topographical  Mips,  as  follows: 
Brookline  and  Walnut  Hill  C«>meterie8. 
Proposed  rural  Parks  for  Boston. 
Quiuobequain,  a  Tract  of  100  acres. 
From  Cambria  Iron  Co.,  Johnstown: 
Album  of  Shapes.    (Several  copies.) 

From   Centennial   Commission  of  the 
Society,  New  York: 
Advertisements  oflnterestto  Ensrineers.  col- 
lected during  the  Exhibition.     Portfolio. 
•Catalogues.    Official—,  International   Exhibi- 
tion.     Parts.  I,  II.  Ill,  IV.      1st  and  2d 
ed.    (Several  copies.) 

of  the  Arxentine.  German.  Japanese, 

and  Peruvian  Sections.    (1  copy  each.) 

of  scientitlo,  nuval  and  military  Works. 

Van  Nostrand. 
Decimal  System  of  Weights  and  Measures. 
System  of  Constrnctious.     M.  Heath. 
The  new  Tachometer.    (German.) 
—  Water  Locomotive.    (French.)     A.   Huet. 

From  O.  Chanute.  New  York: 
Kansas  City  Railroad  and  Carriage  Bridge.    4 

photographs. 
Map   of  Erie    Railway   and   Profiles    of   its 

Branches. 
Profile  of  Erie  Railway. 

From  Stephen  Chester,  New  York: 
Fire  Alarm  Telegrapi.    (Several  copies.) 

From  C:trk.  Reeves  &  Co..  PhlladelphlR : 
Album     of    Centennial    Exhibit.      (S:iveral 
copies.) 

From'G.  H.  Cook.  New  Brunswick.  N.J. : 
Topographical  and  Geological  Map  of  the  Clay 
District  of  Middlesex  C  >unty,  N.  J 
From  J.  D.  Cook.  Toledo.  O.: 
Annual  ReporU  of  Toledo  Water  Works  for 

1875  and  1876.    (S(>veral  copies  each.) 
Stand  Pipe  at  Sandusky,  a  drawing. 
View   of  Water  Works    at  Toledo,  a  photo- 
graph. 

From  Cooper.  Hewitt  k  Co.,  New  York : 
Description  of  Exhibit  at  International  Ex- 
hibition.    (Copies  for  distribution.) 
From  J  J.  R.  Croes.  New  York: 
Manuscript  SUtisUa  of  93  Water  Works  In 
the  United  SUtes,  contributed  in  Reply  to 
Circular  of  Committee  of  the  Commission. 
(Bound  in  5  volumes.) 
Beports  of  57  Water  Works  of  the  United 
States,    similarly  contributed,    (Bound  in 
25  volumes.) 

From  C.  Davis.  Alleghany  City.  Pa. : 
Plans  of  Sewage  Basins,  M*n- Holes,  Side  and 
Corner  Basins,  as  used  in  Alleghany  City. 
From  Joseph  P.  Davis.  Boston,  Mass.: 
Drawings  and    Photographs   of  New  Water 
Works.  Boston,  as  follows  : 
Bridge.  Charles  River.    2  drawings  and  a 
photograph. 

Wabun  Valley  ;  a  drawing. 

Conduit.   Sudbury   River.     Map.   profile 

and  sections.    4  drawings. 
Culvert,  Hurd's  Brook  ;  a  drawing. 
Gate  House,  Chestnut  Hill  Resoivoir  ;  a 
drawing. 

— . compound—;  a  drawing. 

■Syphon  Chamber,  a  drawing. 
^»aste  Weir;  a  drawing. 


Beports   on  Additional  Supply  for  Beaton. 
Complete  set. 

From  Theodore  W.  Davis.  Pooghkeep- 
sie,  N.  Y.: 
Poughk^psie  Sewerage,  main  Sewer,  FaUUll 
District    1  sheet. 

From  Detroit  Bridge  &  Iron    Works, 
Detroit,  Mich.; 
Iron  Bridges.    5  photographs  in  a  ftrame. 
From  P.  H.  Dudley,  Cleveland.  O. : 
Profile  showing  Resi'^tauces  to  be  overcome 
in  moving  Railway  Trains. 

From  H.  FAmshaw,  Cincinnati.  O.: 
Photographs  of  Pumping  Engines  and  Eden 
Park  Reservoir.    Cincinnati  Water  Works; 
as  follows: 
Englue  Room  and  Pnmp  House.  3  sheets. 
Pumping  Engines.    3  sheets. 
Reservoirs  and  Eden  Park.     Plans  and 
details.    9  sheets. 
Water  Pipe  of  Wood,  laid  in  Cincinnati;  about 
4'J  years  in  use. 

From    Edgar  Thomson   Steel   Works, 
Bessemer,  Pa.: 
Two  Photographs  of  the  Works. 

From  Empire  Transportation  Co.,  Phil- 
adelphia, Pa.: 
American  fast  Freight  System.    (2  copies.) 
Brief  History  of  Petroleum.    (6  copies.) 

From  Engineer  Department,  U.  8.  A.. 
Washington.  D  C. : 
Annual  Report  of  Chief  Engineer.   1875.    3 

vols. 
Art  of  War  in  Europe.    Delafleld. 
Beton  Agglomerate.    Gillmore. 
Canal  to  connect  Chesapeake  k  Ohio  Canal 

with  Baltimore. 
Casemate  Embrasures.    Totten. 
Colorado  River  of  the  West.    Ives. 
Commission  to  Europe.    Mordecai. 
Compressive  Power  of  Timber. 
Defences  of   Charleston,    with    Supplement. 
Gillmore. 

of  Washington.    Barnard. 

European  Ligbt  House  Systems.    Elliot. 
Experimental  Firing  of  modern  Sea  Coast  Ar- 
tillery.   King. 
Explorations  of  the  40th  ParaUeL     8  vols. 

Klag. 
Fabrication  of  Iron  for  defensive  Purposes, 
with  Supplement.     Barnard,   Wright  and 
Mi  -hler. 
Foundations  on  compressible  SoUs.      Dela- 
fleld. 
Geological  Explorations,  west  of  100th  Meri- 
dian, as  follows  : 
Astronomical  Report     1872-8. 
Catalogue  of  PlanU.     1871-3. 
Explorations  in  Nevada  and  Arizona  in  1871, 

with  Maps. 
Inve<-tnbr*te  Fossils.    Vertebrae  collected 

in  1874. 
Ornithological  Specimens.    1871-8. 
Progress  Report;  1872;  with  Maps. 
Set  each,  of  Photographic  and  Stereoscopic 
Views. 
Hydraulic  Gates  and  Dams  on  the  Ohio  River. 

Weitzel  and  Merrill. 
Improvement    of    Holston    and    Tenuewee 
Rivers.    Lmg. 

of  Mouths  of  the  Mississippi  River,  a 

Memirandura.     Humphreys. 
Instructions  for  Meteorological  Observations. 
Iron  Lo<;k  Gates. 
—  Pile  Shafts. 
Irrigation  of  California. 

Limes.    Hydraulic    Cements    and   Mortars. 
Gillmore. 
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Mean  Declination  of  981  Stars.    Ck>mitock. 

National  Defenses. 

Nebraska  and  Dakota.     18A5-6-7.    Warren. 

North  Sea  Canal.    Barnard. 

Pliyaical  Features  of  Minnesota  Valley.    War- 
ren. 

Physics  and  Hydraulics  of  the  Mississippi 
River.    Humphreys  and  Abbot. 

Potomac  Aqueduct.    TumbuU. 

Pressure  vt  the  Blant. 

Bectmnoisance  in  North  Western  Wyoming. 
Jones. 

In  South  aod  South  Eastern  Nevada. 

of  Black  Hills;  with  Maps.     Ludlow. 

of  Missouri  River.     Roberts. 

ol  the  Ute  Couotry.    Ruffner. 

of  the  Yukow  River.    Raymond. 

Removal  of  Blosaom  Rock.     Williamson  and 
Heuer. 

Report  on  Building  Stones.    Oillmore. 

Siege  of  Fort  Pulaski.    QiUmure. 

Stability  of  the  Arch.    Woodbury. 

Submarine  Tunneling.    Foster. 

SustainiDg  Walls.    Woodbury. 

Tables  and  Formulae.    Lee. 

Vise  of  the  Barometer,  with  Appendix.    Wil- 
liamson. 

Yellowstone  Expedition  of  1870;  with  Maps. 
Doane. 

Explorations.    Raynolds  and  Hayden . 

From  J .  T.  Fanning,  Manchester,  N.  H. : 

Enabankments    of    Imponnling     Reservoir, 
Norwich  (Conn.),  Water  Works  ;  a  drawing. 
From  G.  Ferris.  Jersey  City,  N.  J. : 

American  Water  and  Gas  Pipe  Co. 

From  A.  Forsberg,  Lynchburg,  Va. 

Sectional   Elevation    of    Pumping     Engine, 
Lynchburg  Water  Works  ;  a  draMrlng. 

Water  Pipe,  4  inch  cast  iron—;  hiid  in  Lynch- 
burg :  48  >  e-irs  in  use. 

From  James  B.  Francis,  Lowell,  Mass.: 

Lowell  hydraulic  Experiments. 

From  Franklin  Institute,  Philadelphia  : 

Report  upon   the  metric  System  of  Weights 
and  Meaaures. 

From  G.  Brown  Goode,   Washington: 
Claasitlcation  of  the    Exhibition    CoUecUon, 
illustrating   the  Animal  Resources  of  the 
United  States. 

From   Frederick    Graff,    Philadelphia: 
History  of  the    Steam    Engine    in  America. 

(Copies  for  distribtitiou.) 
Engine  House  in  Centre  Square,  Philadelphia. 

1802 ;  a  drawing. 
Note  upon  the  Water  Works  of  Philadelphia, 

1804-15.     (Copies  for  distribution.) 
Water  Pipe,  20  inch  cast  iron—;  laid  in  Phila- 
delphia, in  1820  ;  53  years  in  use  and  the 
first  of  its  size  made  in  this  country. 
Wooden  Boiler  and  cact  iron  Boiler,  used  in 
Philadelphia,  1802  :  a  drawing. 

From  George  B.  Grant,  Boston,  Mass.: 
Calculating  Machine  or  difference  Engine,  a 
photograph. 

From  James  H.  Harden,  Philadelphia: 
Model  of  an  adjustable  Drawing-Table. 

From  Hathorne,  Davis  k  Co. : 
Model  of  200  Horse  Power  oomponnd  differ- 
ential Expansion  Pumping  Engine. 

From  Hawkins  k  Burrall,  Springfield, 
Mass.: 
Drawings,  as  follows : 

Highway  Bridge  at  Lee,  Mass. 
Iron  Bridge,  Cheshire  B.  R. 

Deck    Bridge,    Boston  k  Providence 

B.  B.    (On  same  sheet  a  Howe  Truss,  and 
3  tmssed  Engine  House  Roofs.) 


Howe    Truss  Bridge,   Boston  &  Prov- 
idence K.  R..builtin  1849. 
Wooden  Bridge,  Cheshire  R.  R. 
Original   Model  of  a  Truss  Bridge,  in  Iron,, 
as  proposed  by  William  H.  Howe.* 
From  D.  F.  Henry,  Detroit,  Mich. 
High  Pressure,  direct  acting,  Pumping  En- 

gine,  Detroit  Water  Works.     A  drawing. 
Rubber  Valve  for  Pumps. 

From  W.  Hildebrand.  Brooklyn,  N.  Y,  •.. 
East  hiver  Sunpension  Bridge;  photograph  of 
perspt* ctive  drawing. 

From  A.  L.  Holley,  New  York ; 
The  Vulcan  Iron  Company's  Bessemer  Steel 
Works.    5  drawings,  Iramed. 

From  A.  F.  Holloway,  Cleveland,  O. : 
Duplicate    compound      Pumping    Engines. 
Cleveland     Water    Works  ;     a      drawing, 
framed.! 

From  Thomas  Holt,  Portland.  Me. : 
Bridges  on  Maine  Centrid  R.  R.  Album  of  5^ 

photographs. 
Covered  Bridge   across   Kennebec  River  at 
Augusta,  Me.,  a  detail  drawing. 

From  Illinois  State  Commission,  Chi> 
cago.  III.: 
Report  of  Board  of  Public  Works,  Chicago, 
for  1875.    (2  copies.) 

of  Board  of  Trade,  Chicago,  for  1876. 

on  Pai'kiug  in  the  West,  (Copies  for 

distribution.) 

From  Indiana  State  Commission,  In- 
dianapolis, Ind. : 
Agricultural  Report  of  Indiana. 
Geological  Survey  of  Indiana. 
20th.    22d    and  23d  Reports  of  the  Indiana 
Superintendent  of  Public  Instruction.    » 
vols. 

From  Iron  and  Steel  Association,  Phil- 
adelphia, Pa. : 
Iron  Works  of  the  United  States. 

From  John  B.  Jervls,  Rome,  N.  Y. : 
Carboudale  Railroad.      Portfolio  of   original 
Drawings  of  Machinery  and  Structures,  a» 
follows:— 
Axle  Box,  3  sheets. 
Bridges,  2  sheets. 
Car  Briike. 

Wheel  and  Axle.  5  sheeto. 

Castings,  Details,  7  sheets. 

Coal  Car.  2  sheets. 

Driving  Wheels.  Eccentrics,  &c.,  4  sheets. 

Dwelling  House. 

En^iues  and  Boiler  at  Head  of  Planes. 

Freight  Cars,  5  sheets. 

Frog. 

Locomotive  Engine. 

Machinery  of  Planes,  Nos.  5,  6,  7,  8;  10 

sheets. 
Passenger  Coach,  Elevation  and  Details, 

3  sheets. 
Spikes  and  Bed  Plate  for  Bails. 
Switch. 
Turn  Table. 
Chenango  Canal.  Contracts  for  same ;  3  forms. 
Portfolio  of  original  Drawings  of  Structures, 
as  follows  : 
Aqueducts,  a  wooden— the  Chenango,  the 
Oriskany,  the  Schoharie  Creek,  and  the 
Upper  Mohawk,  6  sheets. 
Bridges.  Farm  and  Road,  3  sheets. 
Culverts  and  Gates.  2  sheets. 
Dam  and  Guard  Gate. 


*  Subject  to  order  of  heirs  of  the  Howe 
estate, 
t  Subject  to  his  order. 
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Look  Ofttes.  PUn  and  Detoila,  3  sheets. 
Lock*.  Plan  and  Details,  6  sheets. 
Boserroirs.  Uie  Bradlej  and  Eaton  Brook, 

2  sheets. 
Waste  Weir. 
<?roton  Aqueduct    Contracts  and  Specifica- 
tions (Offloe  Set  for  John  B.  Jervis,  Chief 
Engineer). 

Portfolio  of  original  Drawings  of 

Structures,  as  follows: 
Aqaeducts  on  Side  Hills. 
across  Ravines  and  low  Ground; 

Plan  for  Support. 
Arches,  Iron  Lining  for— 
Bridge,  Harlem  River;  Plans  and  Details, 

8  sheets. 
,  Sing  Sing ;   Plan  and  DeUIls,  2 

sheets. 
Bridges  over  Ciendennlog  Valley ;  Plan 

and  Details  2  sheets. 
•Culvert,  general  Plan. 

.  Hale's  Brook. 

.  Sawmill  River.  2  sheets. 

Dam.  Croton  River  ;  Plans  and  Details,  2 

sheets. 

.  Coffer,  at  Harlem  River  Bridge. 

Derricks  at   Harlem    River    Bridge,     2 

sheets. 
Excavation  and  Back  Filling. 
Gate  House    at    North  End  of  Harlem 

River  Bri  Ige. 

Way  in  Croton  Dam. 

in    reireiviug   Reservoir  ;    Plan 

and  Details,  2  sheets. 
Gates,  regulating ;  Plan  and  Details,    2 

sheets. 
Pile  Driver,  Harlem  River  Bridge. 
Pipe  Chambers,  2  sheets. 
Pipes.  Details  of  Iron  — . 
,  effluent— at  Receiving   Reservoirs, 

2  sheets. 

Reservoir,  distributing;  Plan  and  Details, 

3  sheets. 

,  receiving;   Plan  and  Details,    2 

sheets. 

Tunnelling  in  Earth,  Method  of  — . 

Ventilators.  2  sheets. 

Water  Wiers;  Plan  and  Details.  3  sheets. 
Proposals  for  Cast  Iron  Water  Pipes. 
Delaware  k  Hudson  Canal.  Original  Drawings 
of  Structures,  as  follows  : 

Aqueduct  at  Kondaut,  2  sheets;  over  the 
Money  gamp  and  Neversiuk,  2  sheets. 

general  Plan.  2  sheets. 

Bridges,  general  Plan.  2  sheets. 

Coal  Dock  at  Rondout ;  Plan  and  Details, 
2  sheets. 

Dam,  the  Lack«waxen— ;  2  sheets. 

Foundations,  plan  of  Piling—;  2  sheets. 

Guard  Lock  at  Eddysvllle,  and  in  Dela- 
ware River.  2  sheets. 

LockOates,  Plan  and  Details,  4  sheets. 

Locks.  Plans  and  Details.  10  sheets. 

Waste  Weir. 

Weigh-Lock  at  Eddysvllle, 

From     S.     J.     Kent,     Philllpsbargh, 
N.  J.: 
Properties  and  Tables  of  Quarter  Squares  of 
Numbers. 

From    Kentucky    State     Commission, 
Louisville,  Ky.: 
General  Account  of  the  Commonwealth    of 
Kentucky.    (Several  copies.) 

From  Keystone  Bridge  Co.,  Philadel- 
phia. Ph.: 
Bridges  at  CallowhUl  Street,  Philadelphia; 


Dabnqne,  Parkersbnrgh  and  St.  Louis.   5 
photographs. 

From  Lake  Shore  k  Michigan  SootherD 
R.  R.  Co.,  Cleveland  O.; 
Annual    Reports.   lst-6th.    Cleveland.    (Sev- 
eral  copies  of  each). 

From  Charles  Latimer,  Cleveland.  O.: 
Safety  Switch.   Safety   Guard   for  detached 
Trains   on    Bridges,  and  Rail    Splice.    I 
models. 

From  E.  D.  Leavitt,  Jr.,  Cambridge, 
Mass.; 
Pumping  Engines  for  Lawrenoe  Water  Works, 
2  drawings. 

From  J.  E.  Lindberg,  Philadelphia,  Pa.: 
Saby  k  Farmer's  Model  Safety  Appllancee  for 
Railways.    Photographs. 

From  Louisville  Bridge  k  Iron   Co., 
Louisville,  Ky.: 
Drawings  of  Tray  Run  Viaduct.  2  sheets. 
Model  of  Fink's  8u8pension  Truss  Bridge. 
Photographs,  as  follows: 
Clay's  Ferry  Iron  Bridge,  Richmond  k  Lex- 

lugtou  Turnpike. 
Cumt>erlaud  River  Bridge,  2  sheets. 
Green  River  Bridge. 
Licking  River  Bridge. 

Ohio  River  Bridge,   at  Louisville,  Ky.,  4 
sheets. 
From  T.  D.  Lovett,  Cincinnati.  O. : 
Report  on  the  Construction  of  the  Cincinnati 
Southern  Railway. 

From  F.  C.  l^owthorp.  Trenton.  N.  J.: 
Plan,  Elevation  and  Section  of  Lift  Lock   on 
upper  grand  Section  of  the  Lehigh  Nariga- 
Uou  Canal  Co.     1838. 

From  Charles  Macdonald.  Mew  Tork: 
Photographs  of  Iroa  Bridges,  as  follows:  the 
Charlotte  Draw,  the  Corning.  Portage  and 
Oswego  Bridge;  the  Oak  Orchard  Viaduct 
and  a  common  Road  Bridge.  2  sbeets  each. 
From    Mackintosh,    Hemphill  k  Co.. 
PitUburgh.  Pa.: 
Blowing  Euglnes  for  IsabeUa  Furnace.    (Pho- 
tographs of  drawings). 

Prom  F.  Mifteus.  College  Point.  N  Y.: 
Engine  House,  College  Point   Water  Works, 
a  tracing. 

From  Mason  Machine  Works,  Taunton, 
Mass.: 
Photographs  of  Locomotives,  4  sheets. 

From    Massachusetts   State   Board   of 
Health,  Boston,  Mass. : 
Annual  ReporU  of  the  Board.  7  numbers. 
Report  on  Metropoiiton  Main  Drainage. 
Sewerage  or  Bonton. 
Summary  of  7  years'  work  of  the  Board. 

From  Massachusetts  SUte  Commission, 
Boston,  Mass. : 
Catalogne  of  Department  of  Education  and 
Science. 

of  Mass.  Inst  of  Technology,  and  of 

Its  Exhibit— 2  numbers. 
Report  of  Boston  Public  Library.  24th   An- 
nual— 

on  Geological  Maps  of  Massa^usetts 

State.    (4  copies.) 
Reptirts  of    the  Railroad  Commissioners  of 
Massachusetts    State  for  lo76    and    1876. 
(Several  copies  ea<.h.) 

From  W.  J.  McAlplne.  Babylon.  N.T.: 
Water  Works  at  Salem,  Mass.,  a  plan  and 
profile,  1869. 
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From  M.  G.  Meifts,  WashiDgton.  B.C. : 
Cabin  John  Bridge,  Wanhington  Aqueduct, 
3  photographs. 

From  Michigan  State  Commission,  De- 
troit, Mich.: 
-Cttalogueuf  Prod ncU  of  Michigan.  (4  copies.) 
Eduradonat  8jst«*ro  of  Michigan.  (5  copies.) 
isiltetchea  and  History  of  Michigan.  (5  copiea.) 

From  G.  8.  Morrison.  New  York: 
Map    of    Erie    Railway   and    Profile    of  its 

Branches. 
Photograph  of  the  old  Portage  Bridge.* 
Profile  of  Erie  Railway. 

From  W.  K.  Muir,  St.  Thomas.  Ont. 
Model  of  Locomotive  Head  Light,  showing 
Flashes. 

Prom  A.  F.  Nasrie.  ProTldence.  R.  I. : 
High    Servi -e  pumping  Eng  ne.   Providence 
Water  Works.    Description,  (copies  for  dis- 
tribution), and  photograph. 

From  W.  L.   NicholRon,  Washington: 
An  Eogravlnit  of  James  Watt. 

From  E.  P.  North.  Fordham,  N.  Y.  : 
Stereoscopic  Views  of  2  submarine  Blasts,  in 
Ahnepee  Harbor,  Wis. 

From  J.  W.  Nystrom,  Philadelphia,  Pa.: 
French  metric  System,    (2  copies.) 
Steam  EuKiueering. 

Friim  M.  N.  Oviatt,  New  Brunswick, 
N.  J. : 
Tiew  of   Nfew   Brunswick  Water  Works,    a 
photograph. 

From  Charles  Paine.  Cleveland,  O. : 
Model  of  a  Safety  Car-Brake. 

From  O.  W.  Pearsons.  Ogdensburgh, 
N.Y.: 
Model  of  SUnd-Pipe  for  Water  Works. 
Three  Models  of  Lake  Sailing  St-am  Vessels. 
Pumping  Machinery  for  direct  Water  Supply, 
as  constructed  by  the  Holly  Manufkctunng 
Co.,  6  drawings. 

From  Pennsylvania  Steel  Co.,  Harris- 
burgh,  Pa.: 
Album  of  Shapes  and  Supplement. 

From  Philadelphia  k  Reading  R.  R., 

PbiladelMhia.Pa.: 

•Catmlogne  of    Specimens    of    mineral    and 

agricultural  Prodncta,  4cc.,  from    Line  of 

the  Railroad,  exhibited   at  the  Centennial 

ExpoaiUon.    Philadelphia. 

Model  each  of  general  Style  of  Highway  and 

of  Railroad  Bridge. 
Tarts  of  Bridges  as  follows  :  the  Bottom 
Screw,  the  Connections  for  Top  and 
Bottom  Chords  of  an  Iron  Truss,  and  the 
Skew  Back  and  Washer  for  a  wooden  Truss. 
6  pieces. 

Fmm  Phceuix  Iron  Co.,  Phoenixvllle, 
Pa.: 
Album  of  suapes.    (2  copies.) 
Pucket  Book  for  Engineers.    (2  copies.) 

From  F-  C.  Prindle,  Secretary  Ameri- 
can Dredging  Co.,  Philadelphia,  Pa.: 
American  Dreds^ins  Co's  Dredges  and  Pile 

Drivers,  de!*cril>cd. 
Drawings.  Lithographs  and  Photographs  of 
Dre<lRin!{  and  Pile  Driving  Machinery;  a 
portfolio. 

From    Railwiy   Speed    Recorder   Co., 
Meadville,  Pa.: 


♦  Subject  to  his  order. 


A  Railway  Speed  Recorder,  with  Attachments 
as  used. 

From  R.  W.  Raymond.  Brooklyn.  N.  T. : 
Address  at  Openmg  of  Pardee  Hall,  Eaaton, 
Pa.    (2  copies.) 

From  L.  F.  Root,  Westfleld.  Mass.: 
Plans  ot  Reservoir  Oate  House,  a  drawing. 

From  R.  P.  Rothwell,  New  York. ; 
Topographical    Contour    Maps   of    Panther 
Creek    Coal    Region    and  of  Part  of  Wy- 
oming Valley  Coal  Field. 

From  T.  B.  Samo.  Washington.  D.  C. : 
Lithographa   of   Constructions,  Washington 
Aqueduct,  as  follows : 
DlMtributiog  Reservoir,  Plan  and  Details, 

6  sheets. 
Oate  Honaea.  Plan  and  Details,  6  sheets. 
High  Service.  Details. 
Maiua,  Branches,  kc,  6  sheets. 
From  Edward  Sawyer.  Boston.  Mass.: 
Two  Boyden  Foumeyron  Turbines  construct- 
ed, one  under  Superintendence  of  Uriah 
Boyden,  for  Atlantic  CoUm  Mills,  and  the 
other  of  Edward  Sawyer,  for  Saratoga  Man- 
ufacturing Co.    2  drawings  of  each. 

From  J.  R.  Scupham,  San  Francisco, 
Cai.: 
Loop  Line  on  Southern  Pacific  R.  R.,  in  Te- 
hachapi  Pass,  a  photograph. 

From  J.  H.  Shedd,  Providence.  R.  I.:  . 
Relating  to  Providence  Water  Works  as  fol- 
lows : 

Blanks  used  for  Returns  of  Inspectors,  Ac. 
Contracts  and  Specifications  for  Buildings, 
(2  copies),  for  Cast  Iron  Water  Pipes  and 
special  Castings.  Cornish  Pumping  En- 
gine and  for  laying  Water  Pipes. 
Communication  from  Chief  Engineer  and 
from  George  H.  Corliss,  on  Pumping  En- 
gine at  Hope  Station.    2  numbers. 
Drawings   of   Cornish    Engine  and  Flood 
Gate,  Hope  Reservoir;  Hydnmt  and  of 
Outlet  Chambei'.  5  sheets. 
Reports   of   Water    Commissioners.    Nos. 
1-16,  including  Reports  on  Sewerage.  Nos. 
1-8  ;  also  Quarterly  Report,  January  1st, 
1873.  25  numbers. 
Report    of     Water    Commissioners    and 
George  H.  Corliss,   relative  to  Pumping 
Engines  for  Water  Works. 

on  Hope  Reservoir. 

.  on  Sewerage  in  Providence  made  by 

the  Water  Commissioners,  and  Report  by 
Chief  E:gineer,  February,  1874.  (2 
copies.) 

on  Water  Work*  and  Sewerage  of 

Providence. 
Stereograms  of  the  Water  Works.  10  cards. 
From  W.  P.  Shinn,  Pittsburgh,  Pa.  : 
Freight  and  Passenger  Locomotives,  made 
by  the  Pittsburgh  Locomotive  Works.    10 
photographs. 
Railroad  Transfer  Table,  a  drawing. 
Summit  Tunnel.  Alleghany  Valley  R.  R.    6 
drawings. 

From  Otto  Sibeth,  New  York: 
Central   Park,    New  York ;  a   topographical 
map. 

From  J.  Dutton  Steele.  Pottstown.  Pa.: 
Falls  Bridge  (near  Philadelphia).  Philadelphia 
k  Reading  R.  R. ;  a  model. 

From  McRee  Swift,  Now  Brunswick, 
N.  J.: 
Patent  Water  and  Gas  Pipe  Co.  of  Jersey  City. 
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From  Thomas  Iron  Co.,  Hokendanqua, 
Pa.: 
Inclined  Plane,  hoisting  Machinery  and  wash- 
ing Machine  fur  Iron  Ores;  a  drawiug. 

From  R.  H.  Thurston.  Hoboken.  N.  J. : 
Stevens'  Battery;  a  descriptive  pamphlet. 

From  Union  Iron  Co.,  Buffalo,  N.  Y. : 
Album  of  Shapes. 

From  University  of  Michigan,  Ann  Ar- 
bor, Mich.: 
Catalogue  of  University ;  (several  copies). 

From  H.  F.  Wallinfir.  Boston.  Mass.: 
Series  of  Atlases  and  Maps,  published  by 
him. 

From  J.  F.  Ward,  Jersey  City,  N.  J. ; 
Water  Pipe,  Model  of  flexible-Joint  for  cross- 
ing Streams. 

From  L.  B.  Ward,  Jersey  City,  N.  J. : 
Inclined  Plane,  No.  12,  East;  Morris  &  Essex 

Canal;  3  photographs. 
Water  Pipe,  6-inch  cast  Iron,  laid  in  Albany, 
1813-15.* 

From  S.  Webber,  Manchester,  N.  H. ; 
Manual  of  Power. 


From  J.  D.  Weeks.  Pittsburgh,  Pa.: 
Pittsburgh  and  Alleghany,  Centennial;  Year (5 
copies). 

From  Q.  Whitney  k  Sons,  Philadelphia, 
Pa.: 
Steeled  Wheels;  the  Hamilton  Steel  Wheel 
Co.  (3  copies.) 

From  Squire  Whipple.  Albany,  N.  Y.: 
Girder  of  Cast  Iron   Girder  Bridges  used  in 

England  about  1846;  a  model. 
Whipple  trapezoidal  Truss  Bridge;  a  modeU 
made  in  18i6.t 

From    Wisconsin    State    Oommission,. 
Madison,  Wis.: 
Sketches  of  Wisconsin  and  Catalogue  of  Cea-^ 
tenuial  Exhibit,  (copies  for  distribution). 
From  T.   S.   Witherbee,  Port    Heziry, 
N.Y.: 
Furnace  at  Cedar  Point  Iron  Works;  2  photo- 
graphs. 

From  e.  R.  Worthington.  New  York; 
Report  on  the  Worthington  Duplex  Pumping 

Engine,  as  applied  to  Water  Works. 
Water  Works  Pumping  Engine  used  to  sup- 
ply Grounds  and  Buildings  of    the  Inter- 
national Exhibition;  a  photograph. 


THROUGH  USUAL  SOURCES. 


From  E.  N.  Beebout,  Canton,  O. : 
Report  of  Joint  Committee,  Ohio  Legislature, 
*  on  the  .\shtabula  Bridge  Disaster.    Colum- 
bus.   (Copies  for  distribuUon.) 

From  William  H.  Bell,  Chicago,  HI. : 
Map  of  Old  City  of  New  Orleans,  and  Details 
of  present  Drainage  Operations. 

From  John  B.  Duncklee,  Washington. 
Specification  for  Improvement  of  Elizabeth 
River,  Va.    (3  copies.) 

From  C.  Douglas  Fox,  London,  Eng. 
Boiler  Insurance  and  Steam  Power  Co.  (Chief 

Engineer's  Report).    Manchester,  1877. 
Building  Woods,  Causes  of  their  Decay  and 
Means   of    Preservation.  O.   R.     Bumell. 
DurabiUty  of  Materials.    Edwin  Clark.    Min- 
utes of   Proceedings,   Institution  of  Civil 
Engineers,  Vol.  XX  \  11.    London.  1869. 
Nature  and  Properties  of  Timber.    Henry  P. 
Burt.    Minutes  of  Proceedluirs,  Institution 
of   Civil    Engineers,    Vol.  XII.      London. 
Preservation  of  Wood  in  the  Sea.    A.  Fores- 
tier.     (French),  Paris.    2  vols.     1868. 
South  Indian  Railways.     Specifications  for 
Sleepers.    1874. 

From  Maj.  P.  C.  Halns,  Eng.  Secretary, 
Light  House  Board,  Washington. 
Annual  Report  of  the  Light  House  Board,  for 
year  ending  June  30, 1876.    (3  copies.) 

From  tiie  Hanover  Society  of  Architects 
and  Engineers,  Hanover,  Germany: 
Catalogue  of  the  Library  of  the  Society,  Han- 
over.   (German.) 
Journal   of    the   Society,    Vol.    13,    Part    1. 

Hanover,  (German.)    1877. 
Transactions  of  the  Society,  Vol.  XXm.     (2 
numbers.)    Hanover,    (German.) 


*  The  first  pipe  of  its  size  and  length  laid, 
and  is  said  to  be  the  first  cast,  in  this  country. 
In  casting,  the  mould  was  vertical,  with  hub 
or  bell  end  down  ;  the  spigot  end  is  tapered. 
300  tons  were  laid,  forming  a  continuous  cir- 
cuit of  3  miles,  and  a  portion  still  is  in  use  as 
first  laid. 


From  Hartford  Steam  Boiler  Inspectioik 
Insurance  Co.,  Hartford.  Conn.: 
Annual  Report  for  1876.  Hartford,  (2  coplee). 

From  Charles  H.  Has  well.  New  York: 
Engineers'  and  Mechanics'  Pocket  Book — new 
ed.     Charles  H.  Haswell,  New  York. 

From  Gen.  A.  A.  Humphreys,  Chief  of 
Engineers  U.S.A.,  Washington. 
Sixth  Report  on  the   Improvement  of    the 
South  Pass  of  the  Mississippi  River.     C.  R. 
Comstock.    Washington.     (Copies  for  dis- 
tribution.) 
United  States  geological  Explorations  of  the 
4(jth  Parallel,  Vol.  VI.    Microscopical  Petro- 
graphy.   Fred.  Zoikel.     Washington. 

From  Institution  of  Civil  EnglneerSr 
London,  Eng.: 
Elements  and  Observations  as  to  Emimlon  of 
-  Heat  by  hot  Water  Pipes.    W.  Anderson. 
Excerpts    ftrom    Minutes  of   Proceedings. 
London. 
Minutes  ot  Proceedings  of  the  Institution^ 
Vol.  XLIIL     London. 

From  D.  Kirkaldy,  London,  Eng. : 
An  Enquiry  into  the  Properties  of  Essen  and 
Yorkshire  wrought  Iron  Plates.    D.  Kirk- 
aldy.   London.    (3  copies.) 

From  Chsrles  Latimer,  Cleveland.  O. : 
Comparative  Statement  of  Expenses  in  Engi- 
neering Department,  Atlantic  &  Great  West- 
em  R.  R.,  February,  1876-7. 

From  W.  H.  McFadden,  Chief  Engineer 
Water  Works,  Philadelphia.  Pa. : 
Topographical  Maps  of  Philadelphia,  showing 
Water  Mains  and  Street  Grades.    Philadel- 
phia, 1877. 

From  F.  Rineoker,  Liestel,  Switzerland : 

t  This  is  believed  to  illustrate  the  first  in- 
telligent attempt  to  introduce,  fW)m  actual 
calculation,  correct  pit>portions  for  the  seve- 
ral parts  in  bridge  trusses  or  girders,  accord- 
ing to  the  duty  required  of  each  part  and  to 
reduce  the  material  employed,  to  a  practical 
minimum. 
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American  Bailroadi,    Q.    F.   PoiB8ln,  Paris. 

(French.)    18:^6. 
Baltimore  k  Ohio  R.  R.  iUustmt^d.      Carl 
Ohega.  Vienna     (German,  j    1844. 

From  Rnyal  United  Service  lurtitution. 
L<mdon  Eug.: 
Joamalof  the  InHittution.     Nos.    LXXXIX, 
XC.    London.  1877.    (2  n ambers.) 

From  tlie  8-ixonian  Society  of  Engineers 
and  Arcbitects,  Drt* sdt* u.  Saxony : 
Minatps  ot  tbe  Society.    Dresden.  (German.) 

From  T.  8.    Sedgwick.      Wanhingtnn. 
Letters  from  Secretary  of  War,  on   the  fol- 
lowinff — jwevcral  copies) : 
Informati  n  upon  ConstructiDg  a  Hsrbor 
of  Refnge  from  Ice  Flooils,  at  Mill  Bottoms. 
Navigation  of  the  \fini  sslppi  River. 
Settlement  with  Jama's   B.    Eads;     Pa|>ers 
and  DocumentH  relating  tn  Improvements 
of  South  Pass  Mississippi  River. 
MeMage  from  President  of  the  U.  s.  relating 
to    Boundary  Line  between   Unltei  States 
and  British  America.      ('2  copiert.) 
Reports  on  the  following— 12  copies  each)  : 
Management   and  Repairs  of  Louisville  h 

PorUand  Canal.    G.  Welizel. 
Surrey  of  central  Route  from  Ohio  or  Kan- 
awha River   to  Tide  Water  In  Virginia. 
W.  P.  CraighUI. 
Banrey  of  Union  and  Central  Pacific  Rail- 
waya. 
From  Society  of  Civil  Engineers,  Paris, 
France: 
Memoirs   and  Account  of  Operations  of  the 
Society;  November.  December.  1876;  Jan- 
uary. I'ebruary,  1877.  2 numbers.  (French). 
From  Societv  of  Civil  Engineers,  Stock- 
holm. Sweden : 
Index  to  Pnweediugs  of  the  Society.    Vols. 

I-X.     (Swedish.)    Stockholm.  4to. 
Proceedings  of  the  S<Hiety.    Vol.  XL.    Parts 
1-4.      (Swedish.)     Stockbolm.    4to,  tllus., 
187«. 

From  Thomisoo  College  of  Civil  En- 
gineering.   Roarkee.  Ea<*t  India  : 
Professional  Papers  on  Indian  Engineering, 
Vola.  I.  ni,  V;  1872-74-76. 

From  R-  H.  Thurston,  Hoboken,  N.  J. : 
Bate  of  Het  of  Metols.  subjected  to  Strain  for 

considerable  Periods  of  Tini»>. 
Resistance  of  Materials  as  affected  by  Flow 
and  by  Rapidity  of  Distortion.    (German  : 
4  copies.) 

From  John  C.  Trautwine,  Philadelphia  : 
CivU  Engineer's  Pocket  Book.  Rev.  ed.  Phlla- 
dtilphia. 

From  J.  N.  Tubbs,  Rochester.  N.  Y.: 
Annual  Report  of  executive  Board  in  Charge 
of  Departments  of  Water  Works  Fire,  High- 
way and  Street  Improvements  of  Roches- 
ter, fur  1876, 

From  D.  Van  Nostrand,  New  York: 
Boiler   Incrustation   and   Corrosion.     F.  J. 

Rttwen. 
Practical  Treatise  on  the  Properties  of  oontin- 

uons  Bridges.    Charles  Bender. 
Steam  Injectors  ;  their  Theory  and  Use.    L. 

Pocbet. 
Transmission  of  Power  by  Wire  Ropes.    A. 
W.  Stahl. 

From  G.  K.  Warren,  Major  of  Engineers 
fJ.S.  A.,  Newport,  R.L: 
Geographical  Survey  in  United  SUtes.    Re- 
IparliB  OD  J.  p.  Whitne7'8  Article  in  Nortl) 


American    Review.  1875.  with    Account  of 

Orgnnization  of  the   Pacific    Railroad.    G. 

K.  Warren.    {Copies  for  dietributlou.) 

From  Rudolph  Wieser,  Cincinnati.  O.: 
Kentnclty  Rivt-r  Bridge.  Cincinnati  Southern 

Rjdlwa'y.     (2  Photographs.) 

From  John  Wiley  &  Sons.  New  York : 
Elements  of  Geometry.    G.  M.  Searle.    New 

York. 
Strength  and  Determination  of  Structures  of 

Imn  an«!   Steel.    J    J.   Weyrauch.    Trans. 

by  A.  J.  DuBois.    New  York. 

From  unkuowu  Donors  or  by  Pnrcbass: 
American  Library  Journsil.    (Monthly.)    Vol. 

L  Nos   1-8.     New  York. 
Annals  of  the  MiulHter  of  Construction,   of 

the    Republic    of    Mexico.      Vols.    I,    II. 

(SpaniHh.) 
•'  App<Uai-hia."     Annual  Address  of  the  Presi- 
dent of  the  Club.     Boston. 
Arches.     Treatise  on  the  Cnnstruotion  of  ob- 

ll<liie— .     John  Hart.     Lon.lou.     1836. 
Bridge.     Machines  u^e  \  in  ihe  CouHtructlon 

of  B'ackfriars— .     Loudon. 

Drecige's  Suspension — explained  upon 

the  Principles  of  the  Lever.  W.  Turnbull. 
London      1841. 

of  Sanu  Trinita  over  the  Arno  at  Flor- 
ence.    I. Olid' n.     1822. 

Wooden— on  Stone  Piers,  at  Ivry.     H. 

C.  Emmery.    (French.)    Paris.     18.S2. 

Bridges.  Practical  and  theoretical  Essay  on 
oblique—.    G.  W.  Buck.    L«»ndon.     1839. 

Memoir     on     Suxpension — .      C.    S. 

Drewry.    London.    1832. 

Memoir  on  Suspenwion — and  on    ths 

Bridge  dofi  Invalides.  M.  Seguin.  (French). 
Paris.    1820. 

BuildiogH.  Iaws  relating  to—,  with  Glossary 
of  technical  Terms.  Chambers  &  Tatter- 
sall.     London.     1845. 

Calcareous  Cement  and  the  Preparation  of 
Qiiirk-Ume.  Experiments  to  improve—. 
B.  Higgius.     London.     178ii. 

Canal  of  the  Province  of  Lauguedoc.  (French.) 
Paris      1871-74. 

of  the    Seine.    Navigation    of— M.  J. 

Cordier.    (i-'rench.)    Parin.     1820. 

Canals.  Description  of  the  St.  Denis  and  St. 
Manin— .  R.  D.  de  Vltlelars.  (French.) 
Paris.     1826. 

Memoirs  on  the  Locks  of— .(French.) 

Paris.    1825. 

of  tiieat  Britain.  John  Carey.  Lon- 
don.    1795. 

of  Orleans.  Brlareand  Lonlg.  (French.) 

Paris. 

Report  to  the  King  on  the  Condition 

of—.     (Krench.)     Paris.     1829. 

Tables  for  Calculations  of  Formulas  re- 
lating to  the  Movement  of  Water  in  Canals. 
R.  de  rnmy.    (French.)    Paris.     1825. 

Cannon.  Fabrication  of —.  O.Monge.  (French) 
Paris.     1794. 

Carpenter  and  Joiner's  Assistant.  P.  Nichol- 
Bt)o.     London.     182C. 

Carpentry.  Principles  of_.  a  Treatise  on  the 
Pressure  and  Equi  ibrinm  of  Timber  Fram- 
ing. Resistauco  of  Timber  and  Coustru*^- 
tion  of  Floors  Roofs.  Brilues,  &c.  T. 
Tredgold.     Philad»lphia.     18.7. 

Catalogue  of  Lbrary  of  Peter  Hastie  and 
Elward  H.  Trncey.    New  York.     1877. 

Chauu'es  in  Prices  of  the  Prt-cious  Metals. 
Henry  C.  Carey.     Wasbington. 

Dam  at  Cherbourff.  J.  M.  F.  Cochin, 
(French),    Pane.    1820. 
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Dictionary  of  technical  Terma.  (French  and 
Engliah.)    J.  de  Bargne.    Paris.    1873. 

IMrectory  of  Preaidenta,  Saperintendenta, 
Master  Car  Builders,  Master  Mechanics 
and  M«sters  of  Car  Repairs  and  of  Car 
Manufacturers.    Mew  York. 

Dry  Rot.  Origin  and  Operation,  its  Preven> 
tion  and  Cure.  R.  McWilliam.  London.  1818 

Eu'omr  on  Edw»rd  Everett.  T.  T.  Davis. 
Syracuse.    1865. 

Fast  Frt* Ight  Tr^nsportion,  the  Ajnerican  Sys- 
tem of— .    Philadelphia.     (2  copies.) 

Foundations  ;  (submerged)— of  hydraulic 
Worka.  L.  A.  Bandemoulin.  (French.) 
Paris.  1829. 

Fuel.  Experiments  on— to  determine  com- 
parative Values  of  the  principal  Yaiieties. 
M.  Bull.    Philadelphia.    1827. 

Harbor  Commissioners.  Annual  Report  of 
the  Board  of .    Boston.    1877. 

Heliotype  Process.    Boston. 

Hydraulics.  Researches  in—.  M.  Darcey  k 
Bazeo.    4  vols.    (French.)    Paris.    1866. 

Hydraulic  Works  at  maritime  Ports.  Con- 
struction of— .  W.  Minard.  2  vols.  (French.) 
Paris.    1846. 

Internal  Navigation  of  the  United  States,  O. 
Armroyd.     Philadelphia.     1830. 

Limes,  calcareous  Cements.  Mortars,  Stnccos 
and  Concrete.  C.  W.  Pasley.  London. 
1838. 

Machine  Construction,  scientific  and  practical 
Method  of— .  F.  Redhenbacher.  (French.) 
Paris.     1868. 

Machinery.  Elementary  Treatise  on—.  M. 
Hatchette.    (French.)    Paris.    1819. 

Mechanics.  Plates  to  Treatise  on—.  Chev. 
de  Gerstner.    Londou.    1834. 

Marine  Surveying  and  Hydrometry.  Appli- 
oatioa  of— to  the  Practice  of  Civil  Engi- 
neering. David  Stevenson.  Edinburgh. 
1842. 

Mt  Washington  Railway.  Photograph  of  a 
Section  showing  Curve  and  Trains. 


Photo-Engraving  Co.  Quarterly  Circular.  1876. 

Pump,  Improved  automatic — .  Circular  of 
Hartford  Pump  Co. 

Railway  Commission.  Irish— Plana  and  Seo- 
tions  of  the  several  Lines  of  Railway.  3 
vols,  with  atlaa.    London. 

System.    History  and  Prospects  of—. 

Gauge  Evidence.   S.Sidney.  London.  1846. 

Railways.  Service  of  the  Material  and  roll- 
ing  8tock  of  the  Southern- In  Austria,  du- 
ring 1872-75.  M.  A  Oottschalk.  (French.) 
Paris.    1876. 

Treatise  on— explaining  their  Con- 
struction and  Management.  P.  le  Count. 
Edinburgh.    1839. 

Repertory  of  Patent  Inventions  and  other 
Discoveries  and  Improvements  in  Arta, 
Manufactures  and  Agriculture.  Enl.  Series 
from  Commencement.  40  vols.  London. 
1843-63. 

Roads.  Practice  of  making  and  repairing. 
T.  Hughes.    London.    1838. 

Treatise  on—,  the  Principles  on  which 

they  should  be  made,  as  appUed  by  T.  Tel- 
ford on  the  Holyhead  Road.  H.  PameU. 
London.    1833. 

San  Francisco  municipal  Reports  for  year 
ending  January  30.  1876.    San  Francisco. 

Telegraphic  Railways,  or  the  Signal  Way, 
recommended  for  Safety.  Economy  and 
Efficiency,  under  the  Safeguard  and  Con- 
duct  of  the  electric  Telegraph.  W.  F. 
Cooke.    London.    1842. 

Water  Supply  Materials.  Catalogue  of—.  A. 
J.  Corcoran. 

Supplies  for  Sau  Francisco.  Proceed- 
ings and  Reports.    San  Francisco.    1875. 

Works  in  America,  the  firat— a  histori- 
cal Sketch  of  the  Bethlehem  Water  Worka. 
Robert  Ran.    1877. 

Wind  Engine.    Catalogue  of  the   U.  8. 

and  Pump  Co. 

Circular  of  Stover's  Automatic — . 

Mill.    Circular  of  the  Eclipse.    Beloit 


ANNOUNCEMENTS. 


Mkbtinos  of  the  Society  for  the  next 
three  months  will  be  held  as  follows  :  regular 
meetings,  when  ballots  for  membera  will  be 
canvassed  and  other  business  done.  Thurs- 
day, July  12th,*  and  Wednesday,  September 
6th  ;  and  a  itaUd  meeting,  for  consideration 
of  profesional  topics  and  enjoyment  of  social 
interoourae,  Wednesday,  June  20th— each  at 
8  o'clock  p.  M. 

MCKTIffOS    OF    THE     BOAKO    OF  DiBECTIOK 

during  the  same  term,  for  the  transaction  of 
regular  business,  will  be  held  July  12th.*  and 

•  The  first  Wednesday  of  July  being  Inde- 
pendence Day,  this  meeting  is  postponed  t^B 


Wednesday,  August  1st.  and  September  6th. 
at  3  o'clock  P.M. 

No  regular  or  stated  meetings  of  the  Society 
will  be  held  from  July  12th  to  September  6th. 

Papers  have  bekm  pbesemtbu  to  the  So- 
ciety, since  the  last  announcement,  as  follows: 
American  Society  of  Civil  Engineers  and  its 
Future. 

W.  Milnor  Roberta April  26th,  1877. 

Brush  Dams. 

E.  P.  North May  11th,  1877. 

Cushioning  the  redprocatiug  Parts  of  Steam 
Engines. 
John  W,  Hill., ,May  23d.  1877, 
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Deaoription  of  »  Design  for  &  Steam  Vacuiim 
Pump. 

WflUam  H.  Lotz June  7th,  1877. 

DeATiption  of  recent  Tests  of  the  new  Iron 
Bridge  over  the  Kentucky  River  on  line  of 
the  Cincinnati  Southern  Railway. 

L.  G.  F.  BouBcaren. . .  ...April  asth,  1877. 

Details  of  Methods  of  Determining  the  Slope 
of  the  Hisaissippi  River,  from  New  Orleans 
to  the  Gulf. 

E.  L.  Corlhell April  25th,  1877. 

Failure  of  Ashtabula  Bridge.   Discussion : 

Thos.  C.  CUrke,  March  20,  1877. 
Robert  Brlggs,  "  25,  «• 
Charles  Hilton,  "  30,  " 
Theodore  Cooper,  April  4,  •• 
C.  Shaler  Smith,  ••  24,  •• 
now  of  Water  in  open  Channels. 

Theodore  O.  Ellis April  20th,  1877. 

Inprovement  of  Entrance  to  Galveston  Har- 
bor. 

C.  W.  Howell April  24tb,  1877. 

Memoir  of  Life  and  professional  Services  of 
the  late  George  W.  R.  Bayley. 
C.  G.  Forahey.  Chairman,  April  2Sth.  1877. 
Hovel  Railroad  Sarvey. 

Thomas  S.  Hardee April  25th.  1877. 

Patents  and  Patent  Laws,  Inventions,  Invent- 
ors and  Authors. 

C.  G.  Porshey AprU  25th,  1877. 

Preservation  of  Timber.    Discussion : 
C.  Douglas  Fox. 
0.  B.  Sears. . .  May  25,  1877. 
Relative  Quantities  of  Material  in  Bridges  of 
different  Kinds  and  of  various  Heights. 

C.S.  Emery April  24th,  1877. 

Report  of  Committee  on  Tests  of  American 
Iron  and  Steel. 
W.  8.  Smith,  Chairman..  .April  24th.  1877. 
R^>ort  of  Committee  on  the  metric  System  of 
Weights  and  Measures. 
C.  Herschel.  Chairman.  AprU  25th.  1877. 
Resolta  of  recent  Test  Leveli  on  the  Line  of 
the  Erie  Canal. 
W.  H.Searl6s April  25th,  1877. 

PiPEj»  FOB  THK  Norman  Medal  should  be 
presented  before  September  5th  next.  The 
conditions  of  award  are  set  forth  in  the  Code 
of  Boles  heretofore  published  in  the  Journal ; 
a  copy  will  be  furnished  to  applicants. 

Ito  award  having  beeu  made  last  year,  it  is 
annoimced  that,  under  Rule  VI.  two  pre- 
miums are  offered  for  the  coming  year,  one 
being  a  gold  medal  for  the  best  psper,  and 


the  other,  books  (costing  $70  currency),  for 
the  second  best  paper,  competing. 

Papebs  on  Enoinkxbino  Sitbjvcts,  giving 
results  of  practice,  or  in  discussion  of  perti- 
nent theoretical  questions,  are  deaired  fh>m 
members  of  the  Society ;  their  comments 
(whether  or  not  present  at  meetings  of  the 
Society),  upon  papers  published  in  Transac- 
tions, are  aollcited,  and  they  are  urged  to  con- 
tribute from  note-books  and  other  similar 
records,  whaterer  may  bear  upon  the  sub- 
jects considered,  or  refer  to  other  practical 
topics.  A  list  of  subjects  relating  to  the  prac- 
tice of  engineering  and  ita  connection  with 
kindred  art  and  public  affAirs.  on  which 
papers  are  deaired,  may  be  found  on  page  51, 
Vol.  I. 

Ratis  or  PosTAoc  on  transient  matter  sent 
to  the  Society  from  domestic  post-offices 
except  New  York,  are  as  follows  : 

On  books,  pamphlets,  periodicals,  maps  and 
corrected  proof  sheets,  one  cent  per  two 
ounces;  on  photographs,  lithographs,  and 
engravings,  one  cent  per  ounce ;  and  on  let* 
ters  and  other  mail  matter,  either  wholly  or 
partly  in  writing  (except  corrected  proofb). 
sealed  packages,  or  those  wrapped  so  as  not 
to  be  conveniently  examined  without  destroy- 
ing the  wrapper,  three  cents  per  haif  ounce. 
The  sender  may  write  or  print  his  address 
in  or  on  a  package,  and  state  names  and 
number  of  articles  enclosed,  without  extra 
charge. 

Matter  upon  which  not  enough  postage  is 
prepaid,  is  charged  on  delivery  with  once  or 
luyict  the  deficiency,  according  to  class  ;  and 
it  is  not  inft-equent  that  ft-om  $0.50  to  $5.00 
is  thus  charged. 

The  attention  of  members  is  callerl  to  these 
conditions.  Generally,  it  is  better  to  forward 
a  package  by  express  when  the  postage  there- 
on pxreodB  fO.35,  or  the  rating  is  uncer- 
tain. 

The  Rooms  of  the  Societt  are  at  104 
£a<>t  Twentieth  street,  one  door  east  from 
Fourth  avenue,  and  near  southwest  comer  of 
Gramercy  Park.  They  are  open  from  fl 
o'clock,  A.  M.  to  5  o'clock,  p.  M.  each  business 
(lay.  except  Saturday,  when  they  are  closed 
at  3  o'clock,  p.  M.  Members  desiring  admis- 
sion outside  these  hours,  are  requested  to  ap- 
ply to  the  Secretary. 
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LIST     OF     MEMBERS. 


ADDITIONS. 

Date  ot  Election 

Hakdee,  Thomas  S Chief  Eng.,  Louisiana  Levee  Co.,  New 

Orleans,  La April     4,  1877. 

Harrod,  Benjamin  M Architect  and  Ass't   City  Eng.,  New 

Orleans,  La "       "      •* 

llii.LMAN,  Charles  F Civil  Engineer,  Chili,  S.  A July       5,  1876. 

Keeper,  Thomas  C Ottawa,  Can April      4»  1877. 

Le  Conte,  Louis  J Res.    Eng.  in  Charge  of  Harlx>r  Im- 

provcments,  Oakland,  Cal **       **       ** 


CHANGES   and  CORRECTIONS. 


Baxter,  Ceorge  S 227  I^xington  av.,  New  York. 

BissELL,  H East  Windsor,  Conn. 

BcxiUE,  Virgil  O Care  Henry  Meiggs,  Lima,  Peru. 

Briggs,  Robert 220  S.  Fourth  st.,  Philadelphia,  Pa. 

Brodhead,  Calvin  E Hickory  Run,  Carbon  Co.,  Pa. 

Brown,  Robert  N Care  Maj.  Whitney,  Niagara  Falls,  N.  V. 

BrcK,  Leffert  L Care  Col.  W.  H.  Paine,  Pier  29,  E.  R.,  New  York. 

Francis,  Henry  N .\ss't  City  Eng.,  35  N.  Main  st.,  Providence,  R.  L 

GuNN,  Otis  B Lawrence,  Kansas. 

HoRTON,  Sandford Ass't  Eng.,  Albert  Lea  Extension,  B.  C.  R.  &.  N.  R'y, 

North  wood.  Worth  Co.,  Iowa. 

Knight,  William  B 240  E.  Seventy -seventh  st„  New  York. 

Rice,  Edward  C 3631  Bak^r  av.,  St.  Louis,  Mo. 

Roberts,  W.  Milnor Middleton,  Annapolis  Co.,  Nova  Scotia. 

SpAiFFhR,  David  M 127  S.  Thirteenth  st.,  Philadelphia,  Pa. 

SrrcKLE,  Henry  W Care  W.  E.  Worthen,  63  Blceker  st.,  New  York. 

Swan,  Charles  H 35  ^'  ^^^"^  ^^t..  Providence,  R.  I. 

Weir,  Frkdkrick  C 507  W.  Seventh  st.,  Cincinnati,  O. 


deceased. 
Nickerson,  Lolis Baltimore,  Md May  6th,   1S77. 


Digiti 


ized  by  Google 


[mmtm  Socidg  o{  |^iDiI  In0lneers. 


PROCEEDINrGS. 


Vol.   III.  July,    1877. 
MINUTES     OF     MEETINGS. 

(Abctracfcof  such  as  may  be  of  general  intereat  to  membera.) 

OF  THE  SOCIETY. 

June  20th  and  July  4th,  1877. — A  quoram  not  being  prenent,  the 
meetings  were  adjourned. 

OF    THE    BOABD    OF    DIRECTION. 

June  20th,  1877. — An  adjourned  meeting  was  held  at  three  o'clock 
p.  M. ;  proposals  for  admission  to  membership  were  considered. 

JuLT  2d,  1877. — A  special  meeting  was  held  at  three  o'clock  p.  m.; 
proposals  for  admission  to  membership  were  considered. 

Messrs.  William  E.  Worthen,  J.  James  R.  Croes  and  G.  Leverich 
were  appointed  a  committee  to  arrange  and  furnish  the  Society's  rooms. 

Attention  was  called  to  resolutions  adopted  at  the  Ninth  Annual  Con- 
vention, relating  to  a  metric  standard  of  weights  and  measures  ;*  the  best 
system  of  weights  and  measures  for  the  use  of  engineers  ;t  the  reading  of 
papers  on  engineering  subjects  at  Annual  Conventions,  t  and  the  division 
of  C^Qventions  into  sections  ;  jJ  and  under  By-Laws,  Section  31),  Messrs. 
Theodore  G.  EUis,  J.  James  R.  Croos  and  Matthius  N.  Forney  were  ap- 
pointed a  committee  to  report  for  each,  a  form  of  letter  ballot  with  such 
statements  as  shall  succinctly  set  forth  the  reasons  for  and  against  the 
proposed  action. 

July  4th,  1877. — In  absence  of  a  quorum,  the  stated  meeting  was  not 
held. 

*  Page  47.  t  Page  48.  t  Page  51.  §  Page  52. 
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KEPORTS    OF    COMMITTEES. 


ON  TESTS  OF  AMERICAN  IBON  AND  STEEL. 
Pbesimted  April  25th,  1877. 


In  beha]f  of  the  Committee  on  Tests  of 
American  Iron  and  Steel,  I  have  to  submit  the 
following  report: 

On  December  22d.  1876,  the  Chairman  of  the 
Committee  addressed  a  letter  to  Gen.  U.  S. 
Grant,  then  President  of  the  United  SUtes, 
requesting  him  "  to  direct  the  Secretaries  of 
the  Treasury,  War  and  Navy,  to  report  the 
opinions  of  the  Chiefs  of  their  several  Depart- 
ments on  the  practical  benefits  to  be  expected 
to  be  realized  from  the  labors  of  the  Board 
appointed  to  test  Iron,  Steel  and  other  Metals 
when  it  has  entered  fairly  upon  its  work."  A 
copy  of  this  letter  is  herewith  submitted.* 
Such  directions  were  given  to  the  Secretaries, 
by  the  President,  and  most  favorable  opinions 
were  returned  by  the  heads  of  some  of  the  De- 
partments. Whether  all  replied  or  not,  the 
Committee  has  not  learned. 

The  President  also  addressed  a  special  mes- 
sage to  Congress,  very  clearly  setting  forth 

•To  the  FretidetU  of  the  United  State*: 

Sir.— The  testing  machine  for  the  nse  of 
the  Board  appointed  to  test  American  Iron, 
Steel  and  other  Metals,  will,  it  is  now  thought, 
be  completed  and  ready  for  use  by  February 
let  next.  It  will  be,  as  we  believe,  by  far  the 
most  accurate  machine  ever  employed  in  teet- 
ingmetais. 

The  Board  has  planred  an  inquiry  that 
will  be.  if  properly  carried  on  to  completion, 
comprehensive  and  exhaustive,  surpassing 
in  useful  reHults,  any  similar  invesUKatiou 
ever  made  by  this  or  any  other  government. 
The  value  and  importance  of  this  work  may 
be  asceiiained  and  set  forth  to  some  extent 
beforehand.  And  in  order  to  do  this,  we 
would  respectfully  request  that  you  direct 
the  Secretaries  of  the  Treasury.  War  and 
Navy,  to  report  the  opinions  of  the  Chiefs  of 
their  several  Departments  on  the  prsctical 
benefits  to  be  expected  to  be  realised  from 
the  labors  of  the  Board  appointed  to  tettt 
Iron,  Steel  and  other  Metals  when  it  has  en- 
tered fairly  upon  its  work  with  the  excellent 
machine  now  nearly  completed  and  ready 
for  its  use,  and  that  the  views  of  these  Chiefs 
of  Departments  shall  be  given  in  full  without 
delay. 

We  will  cheerftilly  explain  the  plans  adopt- 
ed by  the  Board  for  carrying  on  its  tests  and 
investigations  to  the  Chiefs  of  Departments, 
whenever  iuvited  to  do  so,  without  any  cost 
to  the  government. 

The  interest  heretofore  manifested  by  >ou 
in  the  work  of  the  Board,  so  nearly  related  as 
it  is  to  most  of  the  great  industries  of  the 
country,  has  encouraged  us  to  make  the  above 
request. 

Very  respectfully. 
Wm.  Soot  Smith, 

Chairman. 


the  value  and  importance  of  the  work  under- 
taken by  the  Board.  This  was  also  done,  by 
memorials  and  resolutions  adopted  by  various 
scientific  societies,  and  by  the  faculties  of 
many  of  the  leading  universities,  colleges  and 
technological  institutions  of  the  United  States, 
as  already  stated  in  a  former  report* — so  that 
Congress  has  been  fully  informed  of  the  na- 
ture of  the  work  proposed,  and  it  has  been 
urged  in  every  legitimate  way  open  to  the 
Committee,  to  make  the  necessary  appropria- 
tions to  carry  it  forward. 

The  clause  of  the  Civil  Appropriation  BilUt 
making  an  appropriation  of  eometliing  over 
$19  000  for  the  use  of  the  Board,  daring  the 
present  fiscal  year,  contains  a  provision  thai 
the  Board  shall  cease  to  exist  when  that  appro- 
priation has  been  expended. 

It  waa  hoped  and  believed  that  the  desire 
for  additional  knowledge  of  the  characteristios 
of  iron  and  steel,  awakened  by  the  Aahtabala 
disaster,  would  induce  Congress  to  repeal  so 
much  of  the  bill  referred  to,  aa  prorided  for 
the  discontinuance  of  the  Board,  aa  above 
stated,  and  make  such  ftirther  appropriation* 
as  the  Board  might  require,  to  finish  its  labors. 
But  partly  owing,  no  doubt,  to  the  intense  I 
political  excitement  consequent  upon  the 
presidential  election,  and  the  deep  anxiety 
that  was  caused  by  the  uncertainty  of  the  re- 
sult—it was  imposidble  for  this  Committee  to 
get  any  favorable  consideration  by  Congresa 
of  the  matter  with  jnrhich  it  is  charged  by  the 
Society. 

After  a  great  deal  of  fruitless  effort,  we 
succeeded  in  getting  a  clause  introdnced  in 
the  *•  Sundry  Civil  Bill,"  in  the  form  of  a 
Senate  Amendment,  appropriating  $40  000  for 
the  use  of  the  Board,  and  repealing  the  hoe- 
tile  clause  of  the  previous  bill.  The  Senate 
and  House  found  it  necessary  to  appoint  a 
conference  committee  to  fix  the  provisions  of 
the  bill,  and  the  Senate  receded  from  the 
amendment  making  our  appropriation  and 
saving  the  life  of  the  Board. 

It  will  thus  be  seen  by  the  members  of  the 
Society,  that  the  Board  iiill  cease  to  exist  be- 
fore its  labors  ure  fairly  begun,  and  the  work 
to  which  many  of  us  have  given  such  esmesi 
attention  and  from  which  we  have  anticipated 
BO  much  that  would  be  beneficial  to  us  ss  en- 
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gineers,  and  to  the  eonntry  at  large,  mutt  be 
dropped  before  it  has  yielded  more  than  a 
tithe  of  the  fruita  it  haw  promi8<^ 

The  Committee  conaiders  it  anoeceeaary  to 
more  than  merely  allude  here,  to  the  want  of 
knowledge  of  the  characteriatica  of  the  new 
▼arieiiee  of  iron  and  ateel  offered  for  our  uae, 
of  which  we  are  all  eo  painfully  ooneciona.  to 
brin^  the  mind  of  each  member  of  the  Society 
to  a  realization  of  the  Taloe  of  the  knowledge 
which  seema  Jn^t  within  our  grasp.  Shall  we 
faU  to  attain  it? 

We  beg  each  member  to  put  this  question 
to  himseU.  There  is  not  a  member  of  Ck>n- 
greas  of  tb«  United  Statea  who  cannot  be 
reached  through  some  member  of  our  So- 
ciety, who  la  personally  acquainted  with 
him. 

Let  ua  make  a  rlgoroua  effort  at  once  to  get 
Congresa  to  repeal  the  legislation  discontinu- 
ing the  Board  when  the  money  already  appro- 
priated  has  been  expended,  and  to  appropri- 


ate the  money  which  the  Board  may  need  to 
enable  it  to  complete  the  very  raluable  work 
it  has  undertaken. 

The  Committee  haa  apared  no  effort  to  secure 
the  aid  of  our  government  to  carry  forward 
the  investigations  in  which  we  all  feel  ao  deep 
an  intereat  The  civil  engineers  on  the  Board 
work  without  pay  and  have  given  much  valu- 
able time  to  this  service.  Does  not  the  entire 
Society  owe  it  to  the  Committee  and  to  the 
Board  to  make  the  effort  here  suggested  at 
once  and  with  a  zeal  that  must  make  it  suc- 
oesflfnl?  The  Committee  confesses  its  in- 
ability to  do  any  more  than  haa  already  been 
done  by  it,  without  the  aid  of  the  whole  So- 
ciety; and  this  must  be  given  at  onoe.  or  the 
effort  of  the  Society  to  induce  our  government 
to  do  a  noble  work  must  end  in  absolute  and 
ridiculous  failure. 

Bespectfully, 

Wm.  Soot  Sioth. 

Chairman. 


OF  THE  OENTBKNIAL  COMMISSION  OF  THE  SOCIETY. 
PBnKXTKD  Apsn.  3ftTH,  1877. 


The  labors  connected  with  the  close  of  the 
Exhibition  and  the  work  found  necessary 
afterwards,  both  in  Philadelphia  and  New 
York,  in  properly  distributing,  packing  and 
returning  to  their  destinatlona,  the  various 
exhibits  made  under  the  auapices  of  the  Com- 
mission, have  proved  as  udnous  aa  any  which 
the  Secretary  has  undertaken. 

When  the  exbibiis  were  received  at  the 
opening  of  the  Exhibition,  the  caaes  in  which 
they  were  packed  were  taken  in  charge  by  the 
Exhibition  authorities  and  stored  in  sheds 
outside  the  grounds.  No  other  arrangements 
were  permitted.  130  boxes  were  thus  taken 
airay  from  us  and  stored.  At  the  end  of  the 
Exhibition,  only  11  boxes  were  returned,  the 
fire  which  occurred  during  the  eunimer  being 
credited  by  the  Centennial  authorities  with 
all  that  were  missing.  It  thus  became  neces- 
sary to  provide  proper  cases  in  which  the 
exhibits  could  be  packed,  for  return  to  their 
owners,  or  to  the  Society  rooms.  It  is  be- 
lieved that  all  the  articlea  have  been  aafely 
transported.  Much  correspondence  has  been 
requisite  In  this  work. 

In  order  to  secure  for  the  Society,  the  ad- 
TSPtage  of  permanent  use  of  aa  much  of  our 
exhibit  as  pos8ible,*the  following  circular  was 
prepared  and  sent  to  our  exhibitors  : 

••  PhUadalphia,  November  3d,  1876. 

"  At  the  dose  of  the  Exhibition,  this  Com- 
mission  is  preparing  to  return  to  the  owners, 
or  to  the  rooms  of  the  Society,  the  various  ex- 


hibits. One  of  the  advantages  which  haa  been 
anticipated  ftrom  the  work  of  the  Exhibition, 
Is  the  increase  of  the  permanent  collection  of 
the  Society,  and  thia  Commiasion  hopes  that 
as  many  of  the  exhibits  as  can  be  spared  by 
the  owners,  will  be  donated  to  the  Society. 

"  Will  yon  pleaae,  by  return  mall  give 
directions  aa  to  the  disposition  to  be  made 
of  your  exhibit.'* 

The  response  haa  been  very  gratifying,  and 
we  have  received  and  transferred  to  the  per- 
manent collection  of  the  Society,  a  valuable 
amount  of  intereating  material  which  has 
been  donated  by  American  exhibitors  under 
our  auspices.  The  exhibits  so  donated  are  1 828 
in  number,  and  illuatrate  nearly  all  branchea 
of  engineering.  A  catalogue  of  these  dona- 
tions haa  been  prepared  for  printing.* 

During  the  Exhibition  and  after  its  close, 
care  was  taken  to  secure  ttom  foreigners 
exhibiting  material  of  interest  to  engineers, 
such  donations  as  were  to  be  obtained.  In 
this  effort  we  have  been  successful,  and  have 
received  and  tranaferred  to  the  Society  for 
ita  permanent  collection,  ill  separate  exhlb> 
its  donated  from  various  countries.  Among 
these,  should  be  specially  mentioned,  the  ex- 
hibits of  the  Austrian  Society  of  Engineers 
and  Architects,  received  by  the  Commission 
through  Mr.  Ernest  Pontzen,  an  Auatrlan  Im- 
perial  Commissioner  and  a  member  of  our 

•  See  Addltiona  to  Library  and  Muaeum, 
page  69. 
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Society  ;  also  the  engineering  exhibit  of  the 
Swiss  Republic,  received  by  the  Commisbion 
through  Mr.  Edward  Guyer,  Swiss  Federal 
Commiasioner.  Both  of  these  exhibits,  are  of 
very  decided  engineering  interest ;  many  of 
the  contributions  from  other  countries  are 
also  valuable.  A  catalogue  of  tliese  donations 
has  been  prepared  for  printing* 

In  order  to  reciprocate  to  some  extent,  the 
kindness  shown  in  the  dunation  of  these 
foreign  exhibits,  a  collection  has  been  made 
by  th«  Secretary,  of  over  5t>0  lithographs,  pho- 
tographs, all.nms,  etc..  illustrating  various 
American  engineering  works,  and  these  are 
to  be  forwarded  to  the  foreign  gentlemen 
or  societies,  from  whom  donations  were  re- 
ceived. 

The  general  exhibit  made  under  the 
auspices  of  our  Commiesion  in  the  West 
Gallery  of  the  Main  Building,  lind  in  our  two 
spaces  in  Machinery  Hall,  comprised   1  900 


separate  exhibits,  duplicates  not  being  in- 
cluded in  this  number.  These  exhibits  in- 
cluded : 

66  framed  picture**; 
160  models,  full  sized  machines,  oonnectiont 

and  special  parts; 
450  separate  photographs; 

S5  albums  of  photographs  and  plates; 
309  books; 

130  manuscript  memoirs; 
743  plans,  maps  and  drawings. 

The  Commission  has  taken  measures  to 
secure  through  its  sub-ccmmittees,  memoirs 
upon  the  various  engineering  subjects  illns- 
trated  at  the  Exhibition  or  connected  with  the 
hi(»tory  and  progress  of  engineering  in  the 
United  States.  It  is  hoped  that  these  may  be 
finished  and  published  during  the  present 
year. 
John  Booabt,  Theo.  G.  Kt.t.ib, 

Bes.  Secretary.  Chairman. 


ON  QUABTER8  FOR  THE  SOCIETY. 
Presented  April  25th,  1877. 


The  Committee  upon  Quarters  for  the 
Society  reports,  that  after  considerable  delib- 
eration upon  the  subject  of  the  best  provision 
for  a  future  home  for  the  Society,  the  follow- 
ing circular  was  adopted  and  sent  to  mem- 
bers : 

"  New  York.  February  28,  1877. 

*'  The  Committee  appointed  to  provide 
quarters  desires  to  lay  before  the  Society 
the  following  points  : 

"  The  lease  of  the  present  rooms  expires  on 
May  Ist.  and  the  rent  has  been  raided  $400. 
The  constant  additions  to  the  library,  and 
particularly  the  large  amount  of  valuable 
exhibitb  acquired  through  the  Centennial 
Commission,  render  more  space  necessary 
than  the  present  rooms  afford.  The  mate- 
rial flrom  the  Exhtbition  has  been  stored, 
as  there  is  really  now  no  place  to  put  it. 
To  obtain  sutBcient  space  adjacent  to  the 
present  rooms,  would  add  |1  200  to  the  rent 
now  paid. 

"It  is  considered  very  desirable  that  a 
bouse  should  be  secured  for  the  permanent 
Lome  of  the  Society.  If  this  can  be  effected, 
a  release  will  be  afforded  from  the  constant 
drain  of  a  heavy  rental,  and  many  other 
advantages  will  be  asBured. 

"  At  this  time,  real  estate  can  be  bought  at 
very  low  figures.  After  an  examination  as 
to  available  houses,  the  Committee  has 
come   to    the    conclusion    that  a  voluntary 

*  S^e  Additions  to  Library  and  Museum, 
page  67. 


subscription  of  an  amount  equal  to  the  dues 
of  each  member  for  one  year,  would  warrant 
the  purchase  of  a  suitable  house. 

"  As  it  is  necessary  to  decide  the  question 
very  soon,  this  means  is  taken  of  presenting 
It  to  you.  Will  you.  therelore,  reply  to  this 
circular,  per  blank  annexed,  at  once  (an- 
swers to  be  canvassed  before  March  15th), 
stating  whether  you  agree  with  the  proposed 
movement,  and  whether  you  will  subscribe 
the  amount  of  one  year's  dues,  or  more. 
(It  is  not  intended  to  limit  the  amount  of 
subscription.)" 

The  response  to  this  circular,  has  been  quite 
full,  and  the  expression  of  the  great  m^ority 
of  the  answers  is  decidedly  in  favor  of  the 
purchase  of  a  suitable  house  for  permanent 
occupation.  Upon  full  consideration,  it  has 
been  decided  that  such  a  purchase  was  too 
important  a  matter  to  allow  the  slightest 
danger  of  mistake. 

Two  distinct  questions  are  to  be  solved. 
1st. — The  best  means  of  securing  a  fund  suffi- 
cient  to  provide  the  quarters  m  st  desirable. 
2d.— The  determiuation  as  to  the  quarters, 
with  reference  to  the  location,  si^e,  price  to 
be  paid  and  future  necessities  of  the  Society. 
Various  solutions  of  these  questions  have 
been  discussed,  and  it  has  been  thought  best 
by  the  Committee,  that  the  Society  should 
take  more  time  than  would  elapse  before  its 
present  leai^e  expires.  As  the  rent  of  its 
present  rooms,  has  been  largely  increased, 
and  as  the  rooms  are  really  too  small,  a  com- 
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modioiM  hoQiie  in  an  excellent  location,  104 
Eact  Twentieth  Street,  baa  been  rented,  for  the 
preaent.  tor  the  aame  rental  the  Society  baa 
paid  for  ita  rooma  daring  the  past  two  years. 

The  Ck>aimittee  deems  it  for  the  beat  in* 
terei^ts  of  the  Society  that  the  movement  for 
apeimauent  home,  either  by  purchase  of  or 


by  building  a  honse.  should  be  continued, 
and  the  etore  recommends  that  this  work  be 
carried  forward  as  speedily  as  is  consistent 
with  an  aaaurance  of  the  best  reault. 
Bespectfally. 

John  Boqart, 

Chairman. 


NOTES    AND    MEMOKANDA. 


REPORTS  OF  MEETINGS. 


Addbeas  of  W.  Milnor  Roberts,  at  open- 
ing of  the  Ninth  Annual  ConTention. 

The  Convention  was  «*aUed  to  order  at  10.30 
o'clock  A.  M..  April  2ith,  by  John  Bogart, 
Treaanrer  of  the  Society,  who  announced  that 
W.  Uilnor  Roberts  would,  aa  repreaenting 
the  Bo^rd  of  Direction,  make  an  address. 

Mb.  Roberts  said  :  In  the  absence  of  the 
President  snd  Vice-Presidents,  I  am  re- 
quested, as  a  member  of  the  Board  of  Direc- 
tion and  past  Vice- President,  to  open  the  Con- 
Tention, and  to  aid,  so  far  as  I  can,  at  the 
buainem  meeting  of  the  Couveution. 

Ton  will  agree  with  me  that  this  short 
notice,  under  the  circumstances,  can  only 
call  for  almost  impromptu  remarks — such  as 
could  be  Jotted  down  at  brief  intervals  in  the 
cars,  when  traveling  at  the  rate  of  35  miles  an 
hour,  more  or  less,  over  1  800  miles  of  rail- 
road. I  most  therefore  crave  the  indulgence 
of  the  members  for  attempting  to  throw  to- 
gether in  such  a  crude  manner,  a  few  thoughts 
for  the  oci  asion  of  this,  our  Ninth  Annual 
Convention,  which  for  good  reasons,  the  So- 
ciety decided  should  be  held  in  the  city  of 
New  Orleans. 

It  is  our  custom  to  hold  these  Annual  Con- 
Tentions  in  different  cities,  and  in  different 
States  of  the  Cuion  ;  partly  because  of  the 
coamopolitan  character  of  civil  engineers 
and  especially  of  our  cosmopolitan  member- 
ship, and  partly  to  afford  an  opportunity  for 
extending  our  intercourse  sooisUy  as  well  aa 
professionally  among  our  friendly  fellow- 
citizens. 

New  Orleans  was  selected  for  our  Society 
re-union  this  jcwt— first,  for  the  reason  that 
we  have  never  met  as  a  Society  in  thi:>  por- 
tion of  our  extensive  country  ;  p'cond,  be- 
canBe  there  is  a  very  imporUnt  engineering 
problem  now  undergoing  solution  in  this 
vitinity— namely,  the  improvement  of  tlie 
Sonth  Pass  of  the  Mif>sif<«ippi  by  means  of 
jetties  ;  third,  because  there  are  other  enpi- 
neering  works  and  operations  of  great  put)lic 
interest  going  ou  near  here  under  the  aus- 
picts  of  the  general  government,   and  aluo 


under  the  state  government :  and  l<ut, 
though  not  least,  because  we  were  aasured 
by  those  of  our  members  who  reside  in  this 
city,  and  who,  it  is  presumed,  ou^ht  to 
know,  that  we  should  meet  with  a  friendly 
welcome. 

These  were  some  of  the  considerations 
which  have  led  to  our  coming  here  at  this 
time.  But  fr  *m  tbis  bare  reference  to  the 
inducements,  wo  may  get  an  inkling  of  what 
may  agreeably  engage  our  attention,  profes- 
atonally  and  otherwise,  during  our  visit. 

There  are  too.  many  historical  associa- 
tions connected  with  the  names  of  Louisiana 
and  New  Orleans  which  are  familiar  to  all. 
There  are  others,  doubtless,  the  particulars  of 
which,  if  called  for,  will  be  cheerfully  given 
to  us  by  our  resident  friends.  I  will  content 
myself  for  the  moment  by  recalling  only  one 
well  known  event— the  Battle  of  New  Orleans; 
and  its  hero.  General  Jackson,  who.  as  history 
says,  saved  this  fair  city  from  the  ravages  of 
Ptfkenham's  army. 

Although  party  politics  are  not  admitted 
into  the  discussions  of  our  Society,  yet.  as 
individual  members  of  one  common  country, 
we  cannot  but  feel  gratified  that  our  present 
vliiit  hapi>ens  to  be  simultaneous  with  the 
peaceable  settlement  of  important  public  ques- 
tions, sffecting  not  only  the  welfare  of  the 
State  of  Louislnna  but  of  the  entire  Union. 
Peace  hath  her  victories,  now  war  "hath 
smoothed  h  s  wrinkled  front,"  and  the  "  engi- 
neer." instead  of  being  "  hoist  with  his  own 
petard."  in  engaged  in  harnessing  the  mighty 
Father  of  Waters,  curbing  his  mouth,  direct- 
ing his  coun«o  and  regulatina  his  speed;  and. 
to  change  the  metaphor,  making  him  work 
his  passage  out  to  sea. 

Some  of  onr  members  who  are  famlHar 
with  the  sourros  of  the  Missl^aipi  I  in  Mon- 
tana, Dakota.  Minnesota  and  elsewhere,  have 
never  before  had  an  opportunity  of  seeing  ull 
its  vast  accumulation  of  waters— the  drainage 
of  a  million  and  a  half  square  miles— cou- 
centr.ited  in  a  single  channel,  half  a  mile 
wide;  averaging,  when  in  ttood,  150  feel  deep. 
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flowing  at  the  rate  of  4  miles  or  more  per 
hoar,  presenting  a  oroas-seotion  of  400  000 
square  feet,  and  a  flow  of  140000000  cubic 
feet  per  minute.  These  are,  of  course,  only 
round  numbers,  to  give  a  general  idea.  The 
high  water  or  flood  line  is  15  feet  above  low 
water  at  New  Orleans.  In  such  a  flood,  there 
is,  of  course,  a  fall  of  15  feet  in  about  ItK) 
miles,  to  the  Gulf,  in  excess  of  the  low-water 
plane — an  average  of  1|  inches  per  mile. 

Every  engineer  will  recollect  Brinley's 
opinion  that  "  rivers  were  made  to  feed  nav- 
igable canals,'*  but  modern  experience  shows 
that  in  many  cases,  railroads  have  been  made 
to  supersede  canals,  which,  as  an  old  canal 
engineer,  I  think  was  naughty,  though  they 
never  supersede  navigable  rivers;  in  (act,  the 
prime  mission  of  railroads  everywhere,  is  to 
bring  freights  of  all  kinds  to  navigable  waters, 
in  order  that  they  may  be  transported  thereon 
at  cheaper  rates.  But  for  ocean  facilities,  we 
could  not  send  our  surplus  grain  to  Europe, 
on  account  of  distance  and  the  railroad 
chargfs  that  would  arise.  Hence  the  farther 
inland  upon  this  continent  we  can  extend  deep 
navigation  for  ocean-going  vessels,  the  better 
for  the  world's  commerce.  As  a  natural  corol- 
lary, the  whole  world  is  interested  in  securing 
a  deep  sea  entrance  into  the  Mississippi  river 
through  the  bar  at  its  mouth.  And  this  is  the 
great  engineering  problem  to  which  the  at- 
tention of  our  members  will  be  especially 
called  at  thia  time. 

This  is  perhaps,  enough  of  hydraulics  for  a 
start.  Besides,  I  see  before  me,  a  member 
who  must  be  a  near  relative  of  the  Father  of 
Waters,  as  he  is  certainly  the  father  of  hy- 
draulic investigation  in  this  country  and  in 
thia  Society,  James  B.  Francis.  And  further- 
more, we  have  members  in  this  city,  among 
them  Caleb  G.  Forshey,  Charles  W.  Howell, 
Elmer  L.  Corthell,  James  B.  Eads  and 
others,  who  can  load  you  down  to  the 
guards  with  river  information  of  every  de- 
scription. 

While  we  regret,  that  many  who  wished  to 
be  present  at  this  Convention  have  been  pre- 
vented from  attending,  we  may  still  con- 
gratulate ourselves  upon  the  number  who  are 
here;  some  having  come  more  than  3  000 
miles  from  points  in  New  England,  and  some 
from  8t.  Paul,  Chicago,  St.  Louis,  etc.,  and 
ether  far  off  places  in  the  interior;  but  the 
great  benefactor  of  this  continent,  the  Father 
of  Waters,  has  coursed  his  way  from  the  pic- 
turesque nooks  among  the  Rocky  Mountains 
for  4  400  miles  to  reach  this  pleasant  place  of 
rendezvous,  in  the  city  of  New  Orleans. 

There  are  objects  of  great  interest  in  this 


city  and  its  surroundings  which  will  be  more 
particularly  referred  to,  by  the  members  reel- 
dent  of  New  Orleans.  One  of  the  mo^t  striking, 
is  the  relative  height  of  the  river  and  the  city 
(the  river  being  higher  than  tha  city),  and  the 
methods  adopted  for  draining  the  city  into 
Lake  Pontchartrain.  Then  there  is  the  levee 
system,  which  has  long  commanded  the 
earnest  attention  of  engineers  and  of  the  in- 
terested States,  as  well  as  of  the  national 
government.  When  I  say  interested  States,  I 
mean  every  state,  and  each  one  in  every  state, 
single  or  matrimonial;  all,  without  exception, 
are  interested  in  having  the  great  parent  river 
kept  within  proper  bounds,  and  made  more 
and  more  useful  as  he  descends  into  the  vale 
of  years,  or  the  gnlf  of  Mexico. 

I  at  first  believed  that  this  would  bo  a  pro- 
l>er  paragraph  at  which  to  stop  my  train  of 
thought;  but  as  we  bowled  along,  sometimes 
at  the  rate  of  over  60  miles  an  hour,  a  few 
other  thoughts  sprang  unbidden,  and  seemed 
worthy  of  jotting  down— such  as  our  sUtistics 
of  membership.  Our  beginning  as  an  organ- 
ization dates  from  1852;  but  in  1855,  it  went 
into  a  Rip  Van  Wiuklo  doze,  and  did  not  wake 
for  twelve  years;  so  that  its  real,  live  start  was 
only  about  ten  years  ago,  in  1867.  when  about 
50  members  were  enrolled.  We  now  have*  in 
all  580.  of  which  number  there  are  440  Mem- 
bers. 45  Juniors,  16  Associates,  6  Honorary 
Members,  70  Fellows,  and  3  Corresponding 
Members,  and  these  hail  from  all  quarter*  of 
the  Union,  and  from  Europe  and  South  Amer- 
ica and  Canada. 

With  a  few  words  more.  I  will  conclude.  It 
is  customary  to  mi^e  thankful  mention  of  fa- 
vors received,  at  the  close  of  our  proceedings. 
This  will  doubtless  be  done ;  but  in  l»ebalf  of 
a  large  number  of  members  and  others  who 
have  partaken  of  the  liberality  and  kindness 
of  the  aeveral  railroad  companies  between 
New  York  and  New  Orleans  and  especially 
of  the  gentlemen  in  charge  between  Looia- 
viUe  and  Mobile,  at  Mobile,  and  between 
Mobile  and  New  Orleans,  I  can  but  thank 
them  for  their  kind  courtesies  and  abund- 
ant pro/islon  for  our  comfort. 

Now  without  further  amplification,  and  witb 
the  understanding  that  our  Society  comee 
here  to  learn  and  not  as  a  teacher  upon  thia 
occasion.  1  beg  leave  respectfully,  in  accord- 
ance with  custom,  to  suggest  the  name  of 
a  Member,  an  old  resident  of  the  city,  as 
the  presiding  officer  of  the  Convention,  Caleb 
G.  Forshey. 

*  See  Report  of  Board  of  Direction,  Novem- 
ber  1st.  1870.  Vol.  U.,  page  138. 
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LIST  OF  NEW  BOOKS  OM 

EXaiNEERlNG   AND    TECHNOLOGY. 


Asriculture.  tropical  — .  a  Treatise  on  the  Onl- 
tore.  Pri'paraUcm.  Corameroe  and  Con- 
MimptioQ  of  tbe  principal  Prodncta  of  the 
vef^table  Kiugdom.  P.  L.  Simmon  In. 
London.    Svo,    Spon*.    iXew  York)    $8.00. 

Air,  the  Prudncti^n  and  U-«e  of  compreaaed 
— ,  in  Mining  Operations.  M.  P.  L.  Cornet 
Philadelphia.    8to.     Franklin  In»Utuie, 

Anitilope  and  Deer  of  America  ;  a  conipre- 
bennve  TroatiM  upo  i  the  Characteriiitics, 
Habits,  Afflniti^-s  *ud  C«imcity  or  Domes- 
tication of  An  ilocapia  and  Cerridip  of  N'  rth 
America.  John  D.  Caton.  New  York.  8vo, 
Illus.     Hurd  <f  Houghton,     f  4.()0. 

Arch'tpctare,  Notes  on  Irish  — .  Earl  Dun- 
raven  :  ed.  by  8t  kes.  1  vole,  London, 
4to.  Ulna.     BeU  d  Sons.     Vol.  H.     B4s. 

Arms  and  Armor,  from  the  earliest  Period  to 
the  prefleot  Time.  A.  Demioin;  trans,  by 
C.  C.  Black.  (Bohti's  Artist's  Library.) 
London.    12mo.  illus.    Bi'U  d  S'tns.    7s.  6d. 

Art  Anst^ray.  W  lliam  Rl'iimer  ;  compriw- 
inK  4m  Designs  on  81  Heliotype  plates,  il- 
luxt'-ating  every  Portion  of  the  human 
Figure.  >»ith  descriptive  T#»xt.  Bostm. 
4to.     LitUe.  Braum  rf  (7i.     $50.00. 

Education  applied  to  Industry,  with  De- 
scriptions of  Industrial  Art  in  the  Middle 
Ages;  tbe  different  Systems  of  Art  Educa- 
tion in  Knrope.  and  that  best  adapted  to  the 
United  Stites  ;  and  industrUl  Art  at  the 
Centennial  Exhibition.  George  Ward  Ni- 
chols.    8vo.  illus.     Harpn-$.     $4.00. 

Treaaures  of  Art.  Industry  and  Mann- 

fKture  represented  at  the  International 
Exhibition.  1876.  Ed.  by  C.  B.  Norton.  In 
25  parts.  ParU  L  IL  Philadelphia.  Clay, 
Oegg  <t  Co.     Per  part.  $2.00. 

Battles  of  Columbey-Nouilly  and  Vlonville. 
practical  Btudie-*  of  — .  oomp.  and  arran. 
fk^nn  offic  al  Accounts  by  Lonsdale  \.  Hale. 
(British  Oov.  PubUoaUon.)  London.  8vo. 
4a.  M. 

Belting,  a  Treatise  on  the  Use  of— for  the 
Tranamiasion  of  Power.  J-hn  H.  Cooper. 
Philsdelphia.  8to.  ClaxUm,  Renuen  <f 
HafdHnge';     $3.50. 

Bridge,  Report  of  conaulting  Engineers  a'>- 
poinied  t'>  recommend  a  Plan  for  the  New 
York  k  Long  laland  Bridge  across  the  h  ast 
Btver  at  B  ackwell'a  Island.  New  York. 
8to.  ill  us. 

Canala.  annual  Report  of  State  Engineer  and 
Surveyor  on  the  —  of  State  of  New  York  for 
year  ending  Sect.  90, 1876.  J.  D.  Van  Buren, 
Jr.    Albany.    8Vo. 

<3»vAlry.  a  History  of  — ,  from  the  earliest 
Times,  with  Les'ons  ior  the  Future.  Qeo. 
T.  Denison.  London.  8vo,  illus.  Macmil- 
lam    (.V^  York.)     $6.50. 

Ceramic  Art  of  Japan.  Audsley  and  Bowes. 
7  parta.  London.  Folio.   H.  Sotheran.  189s. 

Chemtitry.  elementary  — ;  a  Tex*- Book  for 
Beginners.  8.  K.  Peckham.  Bos:on.  12mo, 
illus.     Morton. 

.  the  Laboratory  Oui^e ;  a  Manual  of  prao- 

lical  Chemistry,  specially  arranged  for 
tgricultural  Students.  A.  H.  Church.  4th 
ed..  rev.  London.  8vo,  illus.  Van  Voorst. 
68  fid. 

.  Short  Notes  on  — .    Part  I.  Metalloi  Is. 

C.  E.  Shelly.  2d  ed.,  rev.  and  enl.  London. 
Svo.    {Van  Nostrand.    New  York).     $1.00. 


Coal  Mines  of  the  western  Coast  of  the  United 
BUtea.  W.  A.  Goodyear.  Han  Francisco, 
12mo.  Bancroft.  $2.50. 
Commeice.  Nineteenth  annual  Report  of  tbe 
Corporation  of  the  Chaml)er  of  —  of  State 
of  New  York,  for  1876-7.  In  2  parts,  com- 
piled by  George  Wd  son.  New  York.  8vo. 
Cham,  of  Commerce. 

Cremation  Society  of  England,  Tranaactions 
of—, —  No.  1.  London.  8vo,  iilua.  Smith 
(t  Eidtr.  Is. 
Dew  Points  ;  a  short  practi  "al  Treatise  on  — . 
H.  P.  SJade.  London.  Svo,  Spons.  {New 
York.)    28. 

Drswing.  Trea»i«e  on  linear  Perspective  — . 
J.  and  G.  Yule.  2d  ed.  London.  4to. 
Watfrson.     2s.  6.1. 

Electrical  Diagrams  and  Connexions.  Hand- 
book of—.  Charles  H.  Davis  and  Prank  B. 
Rea.  2d  ed.  New  York.  Svo.  Van  .Vos- 
trand.     $2.00. 

Electricity.  Magnetism,  and  Acoustics,  Hand- 
l>ook  of  — .  Dionyslns  Lardner.  Ed.  by 
George  C.  Foster.  London.  Svo.  Lockwood, 
Crosby  A  Co..    6s. 

Electro-Melallurgy  practically  treated.  A. 
Watt.  6th  ed..  with  Additions.  (Wealf's 
Series.)  London.  12mo,  illus.  Lockwood, 
Croaby  d-  Co.    2s. 

Engineers',  Transactions  of  the  Society  of  — , 
for  1876.  Ed.  by  P.  H.  Nursery.  London. 
8vo.,  illus.     Spons.     {New  York.)    15s. 

Farming.  Outlines  of  modern  — ,  SoiU,  Ma- 
Dures  and  Crops :  Farming  and  Farming 
Economy,  historical  and  practical ;  Cattle, 
Sheep  and  Uorsea ;  Management  of  the 
Dairy.  Pigs  snd  Poultry,  with  Notes  on  the 
Diseases  of  St  ck;  Utilisation  of  Town  Sew- 
age. Irrigation  and  Reclamation  of  Waste 
Land.  R.  Scott  Bum.  New  ed.  London. 
Svo.  illus.     Lockwood.  Cro$by  rf  Co.     12s. 

Gas  Users,  Common  Sense  for  — ,  being  a 
Cittechixm  of  Gas  Lighting  for  House-Hold- 
ers, Mill-Owners,  and  other  large  Consum- 
ers. Gas  Fitters,  Architects,  Enidneers.  kc. 
Robert  Wilson.  Loudon.  12mo.  Lock- 
wood.  Crosby  <fi  Co,    2s.  6d. 

Geologist,  the  Pocket  — .  snd  Book  of  Min- 
erals. F.H.Smith.  Baltimore.  12mo.  $1.00. 

Geology  for  Students  and  general  Readers. 
A.  H.  Green.  2d.  ed.  London.  Svo,  illua. 
Daldy  d  Ishisi-  r.     128.  6d. 

.  River  Terraces  ;  Letters   on  geological 

and  other  Subjects.    G.  i4reenwood.    Lon- 
don.    Svo.     Longmans.    lOs.  Ad. 

Geometry,  Elements  of  — :  Euclid.  Book  1. 
E.  Atkins.    London.    12mo.    Collins.    9d. 

Health.  Eighth  annual  Report  of  State  Board 
of  — .  of  Massachusetts.  January,  1S77. 
Boston.    Svo, 

Heat,  the  Hand-book  of  — .  Dionysius  Lard- 
ner. Ed.  and  re- written  by  Benjamin 
Loewy.  London.  Svo,  illus.  Lockwood, 
Crosby  <t  Co.    6s. 

Hydroststics  and  Pneumatics.  Hand-book  of 
— .  Dionysius  Lardner.  Ed.  by  Benjamin 
Loewy.   Lou* Ion.    Svo,  illus.   Lockwood.  5s. 

Iron  and  Steel,  annaal  Report  of  Secretary 

of  the  American AnstK-iatlon.    J.  W. 

Shrank.    Philadelphia.    Svo.    Am.  Iron  and 
Stc^l  Ass'n. 

Kinematic  Models.  P.  Kennedy.  London. 
12mo,  illus.    MacmiUan  dt  Co.    (New  York). 
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Life,  the  Pnszle  of — aud  how  It  hu  been  pat 
togetlier.  Arthur  Nicols.  2d  ed.  Lundou. 
8vo,     Longman*.    38.  6d. 

Light,  beiug  Vol.  I,  experimental  Series  for 
BeKiuners.  Ed.  by  A.  M .  Mayer,  asat'd  by 
Charlea  Barnard.  New  York,  AppUton  d 
Co.    (AnnotiLoemeut.) 

Loeomutive-Eugiue  Driving,  from  the  Foot- 
pUte;  a  practical  Manual  for  Engineers  in 
charge  of  Locomotive  Engines.  Michael 
Reynolds.  Loudon.  12uio,  illus.  Lock- 
wood.  Crofbtt  &  Co.     (.\nnouncement.) 

Lumber  healers,  an  improved  Tady-book  for 
— .  with  the  Waluut  Scale.  F.  Webb  and 
M.  C.  JnbnBton.  Cincinnati.  12mo.  H. 
Clarke  dt  Co,    $0.60. 

Magnetism  of  Iron  Vesselrf,  with  a  short  Trea- 
tise on  terrestrial  Magnetism.  Fairman 
Rogers.  (Van  Nostnud  Science  Series). 
New  York.  18mo,  illus.  Vom  Noilrand. 
$0.3U. 

Manufacturing  Industries,  British :  Wool, 
FUx,  Cotton  and  Silk.  Ed.  by  Q.  Phillips 
Bevan.  Qd  ed.  I'^mo.  illus.  Stanford. 
(Van  Noitrand.     New  York.)     $1.76. 

Mechanics,  Uand-book  of—.  Dionysius  Lard- 
ner.  Enlarged  and  re-written  by  Benjamin 
Loewy.  London.  8vo.  illus.  Lockwood, 
Crosby  (£  Co.     6«. 

Metric  Manual,  the  Teacher's ;  a  com- 
plete Guide  to  the  most  effective  Teaching 
of  the  Metric  Weights  aud  Measures.  Bos- 
ton illus.  Am.  Metric  Bureau.  (Announce- 
ment.)   $0.20. 

Militia,  Discipline  and  Drill  of  — ,  a  Series  of 
Lectures.  Frank  S.  Arnold.  New  York. 
8vo.  Van  Nottrand.  (Announcement). 
$1.60. 

Mind.  Elements  of  Philosophy  of  the  human 

.    D.  Stewart.    New  ed.    London.    8vo. 

Tegg.    7ij. 

Mines,  the  simultaneous  Ignition  of  Thou- 
sands ol  Mines,  and  the  most  advantageous 
Grouping  of  Fuses.  J.  H.  Streidinger. 
Vienna.    8vo.     (German). 

Music  :  a  complete  Trxt-Book  of  theoretical 
Muhic,  with  Glossary  of  musical  Terms, 
Exercises  on  Harmony,  and  an  Appendix. 
H.  8.  Bannister.    6th  ed.    8vo.    Bell  dt  Som. 

Natural  History.  Elements  of .    A.  E. 

I>oll)ear.  Boston.  Ginn  dk  Heath.  (An- 
nouncement). 

Handbook  of .     Dionysius 

Larduer.  6  vols.  London.  8vo.  Lock- 
wood,  Crotby  dt  Co.    27s. 

Nautical  Tables.  Norries.  Newed.  Loudon. 
8VO..    C.  ^VUson.     lOs.  6 1. 

Navigation,  elementary  — .  W.  H.  Rosser. 
London.    ]2mo.     C.  Wilson.    2s. 

Epitome  of  practical  — ,  with  a  com- 
plete Set  of  nautical  Tables.  Norries. 
New  ed.    London.    8vo.     C.  Wilson,     IGs. 

^-^  Handy  Book  of  -.  Ad.  Bethune.  Lon- 
don.    8vo.     Blackwoods.    68. 

North  Polar  Expedition.  Narrative  of  — . 
U.  8.  Ship  Polaris.  Ed.  by  C.  H.  Davis. 
W'»«>hliigton.  4to,  illus.  Got.  Printing 
Office, 

Opitvct.  the  Handbook  of  — .  Dionysius 
Larduer.  Ed.  by  T.  Oliver  Harding.  Lon- 
don.  8vo,  ill  us.  L^Kkioood,  Crosby  t£  Co. 
68. 

Painting,  a  Treatise  nn D.i  Viuci,  trans. 

from  the  Itulian  by  John  F.  Kigaud.  with  a 
Life  and  an  Account  of  his  Works  by  John 
W.  Brown.  New  ed  ,  rev.  (Bobn't*  Ariisfs 
Library.)    London.  12ino.   B^-U  di  Sons.   68. 

Pstents.  annual  Kenort  of  the  Commissioner 
of  — ,  for  year  iHHi.  and  Index.  Washing- 
ton.   8vo.     Gop.  Printing  Oj)ice. 


Photography,  C.  Abney.  London.  12mo, 
illus.     MacmiUan.     (New  York). 

Planting,  a  Discourse  concerning  western. 
Planting,  written  in  year  1684.  by  Hichard 
Hakiuyt  Now  first  print*^  from  a  con- 
temporary Manuscript,  with  Preface  and 
Introduction  by  Leonard  Woods,  and  Notes 
in  the  Appendix,  by  Charles  Deane.  Bos- 
t<»n.    8vo.     WiUiams.     $8.00. 

Railroads  aud  Telegraphs.  Tenth  annual  Be-^ 

port  of  the  CommisHioners  of of  Ohio, 

for  year  ending  June  30tb,  1876.  Columbus. 
8vo. 

Observations  on  in  the   United 

States.  Augustus  Morris.  Sydney.  8vo, 
illus. 

Railway  Revenue  and  its  Collection.  Marshall 
M.  Kirkman.  New  York.  12mo.  Railroad 
Gazette.    (Announcement.)    $2.60. 

Rapid  Transit.  Board  of  the  Department  of 
Public  Parks.  Report  of  the  Civil  and  Topo- 
graphical Engineer  and  the  Landscape 
Architect  accompanying  a  Plan  for  lot-al 
Steam  Tram-it  Routes  in  23d  and  24ih 
Wards.  New  York,  8vo.  Map.  (Corrected 
Title.) 

Railways.  Indian  — ,  their  past  History,  pres- 
ent Condition  and  future  Prosi  ects,  Ju- 
land  Danvers.    Loudon.    8vo.    E.  IViUon. 

Roads  and  Streets.  I'onstructiiin  of — .  D.  Kin- 
near  Clark.  Londtm.  Lockwood,  Crotbjf  t^- 
Co.    (Announcement.) 

Sewage  Question,  the  present  Aspect  of 

as  applied  to  Boston,  a  Paper  read  before 
the  Am.  Statistical  Soc.,  Boston,  April  SOth, 
1877.  Charles  F.  Folsom.  Boston.  Wil- 
liams.     $0.10. 

Woter  Purittcation  of ,  for  the  Guidance 

of  Corporations,  local  Boards  of  Health, 
and  sanitary  Authorities.  Henry  Robinson 
and  John  Charles  Melllss.  London.  8vo. 
Smith  dt  Elder.     6s. 

Steam  Boiler  Engineering,  a  Treatise  on  — 
— ,  being  Notes  on  the  Strength,  Construc- 
tion, Erection,  Fittings  aud  eomomical 
Management  of  Steam  lioilers.  W.  B.  Le- 
van.  Philadelphia.  12mo.  (Van Sostrand). 

Inspection,  Annual  Re|>ori  of 

Hartford Inspection  aud  Insurance 

Co.    1876.    Hartf<»rd.    8vo.,  Illus. 

Engine,   History  of .    Robert  H. 

Thurston.  New  York,  illus.  AppUUm  ^ 
Co.    (Announcement.) 

Stones  and  Gems:  their  History  and  distin- 
guishing  Characteristics.  Edwin  W. 
Streeter.  London.  8vo,  lllns.  Chapman  <£^ 
HaU.    18s. 

Takimetry:  concrete  Geometry  in  3  Lesaona, 
accessible.  Inaccessible,  incalculable;  fun- 
daiuental  Takimetry.  Edward  Lagout. 
Trans,  with  unp.  Additions,  by  Daniel  W. 
Gwynne.  London.  8vo.  Collins.  (Vetn 
Noslrand,  New  York.)    $1.25. 

Telegraphic  Messages,  Secret  Code  for  — . 
W.  Macgregor.  London.  8vo.  Waierton^ 
IDs.  nd. 

Telegraph  (the)  Office;  or,  simple  Instmc- 
tions  in  the  Mechanism  of  Instruments  and 
Battenef*.  com  p.  by  Offleers  of  Royal  Engi- 
neers.    Loudon.     12iuo.     CusselL     Is. 

Tritfonometry.  spherical  — .  J.  J.  Mdls  Pelrce. 
Boston,    (rtnn  <£  Heath.    (Announcement). 

War.  a  critical  History  of  the  Irte  American 
— .  A.  .Muhaii.  with  introductory  Letter 
by  M.  W.  Smith.  New  York.  8vo.  Tan 
Noslrand.     $3.00. 

Frauco-Gerinau  War,  1870-71.     Part  I; 

History  o!  tUe  War  against  the  Republic. 
loth  Section;  In  vestment  of  Paris;  Capture 
of  Toul  and  Strasburg,  trans,   from   O^r- 
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man   official  Account  at  the    Intelligence 

Branch  of    the    Quarterm«8ter   GeuenU'ii 

DepartmeDt.   Home  QuardH.   by  F.  C.    H. 

Clarke.    London.    8vo.    (British  Gov.  Pub- 

licatiuu).     7t>.  6d. 
Water.   Air   and    Disinfectanta.        W.    Noel 

Hartley.     Loudon.    16ino.    ( Van  yostrand^ 

A'«w  Vftrk).     $0  50. 
Whitworth  measuring  MachlDe.     T.   Good- 


eve  and   P.  B.    Shelley.      London,      ito. 

Lnngmant      2le. 
Wiudd  and  their  Story  of  the  World.     W.  L. 

JorJiin.  London.  8vo.  Hardioick<k  Bttgue.  5«, 
Yachtmen's  U«ndy  Book.    London.    8vo.    C. 

WiUon.     38.  M. 
Taohtmpn.    under    Square    Sails,  for  Yacht- 

m^n  and  Midthipmen.   Thomaa  H.  Withers. 

Loudon.    8vo.     C.  WiUon,    28. 


ADDITIONS   TO 


LIBRARY     AND     MUSEUM. 


From  American  Iron  and  Steel  Associa- 
tion. Philadelphia : 
Annual   Report  of  Secretary  of  the  Associa- 
tion.    Philadelphia.    1877.     (i  copies.) 
From  Gen.  J.  G.  Barnard.  New  York  : 
Report  of  Board  of  Consultin}^  Engineers  upon 
Plan   ft»r  N.  Y.  and  Long  Island  Bridge. 
New  York. 

Alao  from  others  ;  (copies  for  distribution.) 
From  M.  J.  Becker,  Oolumhus.  O. : 
also  from  J.  M.   loodvrin.  Cleveland.  O. : 
Report  of  Joint  Committee.  Ohio  Legislature, 
on  the  Ashubnla  Bridge  Disaster,  Colum- 
bus.   (Copies  for  distribution.) 

Fr«m    Chamber   of   Commerce,    New 
York: 
Nineteenth  Annual  Report  of  the  Chamber  of 
Oommerce.  of  New  York,  for  1876-7. 

From  R.  Clarke  k  Co.,  Cincinnati.  Ohio: 
Improved  Tally  Book  for  Lumber  Dealers. 
Cincinnati.     1877. 

From  Claxton.  Remsen  k  Haffelflnger, 
Philadelphia : 
Practical  Treatise  on  lightning  Protection. 
U.  W.  Spang. 

From  Commissioners  of  Patents.  Wash- 
ington : 
Annual  Report  of  the  Commissioner  for  1876. 
Washington. 

From  Cooper  Union,  New  York  : 
Eif;bteenth  Annual  Report  of  the  Trustees. 
New  York.    1877. 

From  C.  D.  Elliott.  SoraerrlUe.  Mtsa. : 
Annual  Report,  City  of  SomervlUe.    1876. 

From  C.  D.  Flowers.  Columbus.  Ohio  : 
Tenth  Annual  Report  of  the  Commissioner  of 
Railroad^  and  Telojrraphs  of  Ohio,  for  Year 
ending  June  30,  1S76. 

From  B.  A.  fuertes.  Ithaca.  N.  Y  : 
Cornell  University  Register  and    Catalogue. 
1876-7.    ((>>pie8  for  distribution.) 

From  C  O.  Gleim.  Cologne.  Gormnny  : 
Extension  and  Improvement  of  Rhenish  Rail- 
way.   E    Hartwlch.     Berlin.     1864.    With 
Haps  and  Plates. 
Map  of  Coal  Regions  at  Ruhr. 

From  T.  8.  Hardee.  New  Orleans.  La. : 
KepoTt  on  a  special  Survey  of  L«ke  Pontcbar- 
train.    New  Orleans.    1876. 

From  Gen.  A.  A.  HuraphreT",  Chief  of 
Entnnt^rs.  U.  8.  A..  Wa-hingt  »n: 
ProposalH  for  Iron  Work  of  movable  Dam  on 

Oreat  Ktiiawha  River.     (2copieH.) 
Spedfltations  as  follows  ;     (2  copies.) 

ramishintt  Rubble  Stone  for  Bulkhead 

at  Long  Point,  Provinceton  Harbor.  Mos^. 


Improvement  of    Illinois   River.   111.; 

of  Penobscot  River.  Me. ;  of  Pamlico  River, 
N.  C  .  and  of  Elizabeth,  and  of  Nause- 
mond  Rivers,  Va. 

Improving  Harbor  at  Black  Lake,  at 

Charlevoix,  at  Frankfort,  at  Ludinxton.  at 
M*nirttee.  at  HuskeKon.  and  at  Pentwater. 
U  oh.;  at  Green  Bay,  Wis.,  and  at  Nor- 
folk. Va. 
From  the  Institution  of  Civil  Engineers. 
L  »ndon,  Eng.: 
List   of   Members  of  the  Institution,  June 
12th,  1877. 

From  C.  Latimer,  Cleveland,  Ohio  : 
Comparative  Statement  of  Expenses  in  En- 
gineering   D.-partraent.    Atlantic    k    Great 
Western  R.  R.    Mirch,  April,  1876-77. 
From  G.  T^verinh.  Now  York  : 
Proceedluf^  before  Committee  on  Railroada 
of  Assembly  of  New  York,  relating  to  Con- 
struction  of   Steam   Elevated  Railways  in 
City  of  New  York. 

From  MacmiUan  k  Co..  New  York  : 
Absorption  of  Light  and  the  Colors  of  natural 

Bodies.     Prof.  Stokes.     London. 
Kinematic  Models.    Prof.  Kennedy.    London. 
Outlines   of   Field   Geology.      Prof,    Gelkie. 

London. 
Photojjraphy.    Capt  Abney.    London. 
Sound  and  Music.     W.  H.  Stone.    London. 
Steam  Engine.    F.  J.  Bramwell.     London. 
Technical  Chemistry.    Prof  Roscoe.    London. 
From    Massachusetts    State   Board   of 
Health,  Boston: 
Eighth   annual  Report  of  the  Board.    Jan- 
nary.  1877. 

From  F.  H.  Smith.  Baltimore,  Md. : 
The  Pocket  Geologist  and  Book  of  Minerals. 
Baltimore.     1877. 

From  T.  Guilford  Smith.  Buffalo.  N.  Y. : 

PropoHHls  for  Wrought  and  Cast  Iron  Work 

for  IT.  S.  Custom  House  and  Post  Office  at 

Chioaso.      With  9  photographic  Sheets  of 

Drawings. 

From  John  D.  Van  Buren.  Jr..  Albany; 
Annual   Report  of  State   Engineer  and  Sur- 
vevor  on  the  Canals  of  ihe  8ute.    Albany, 
1877. 

From  J.  H.  Streidlnger,  New  York: 
The  simultuieoUH  Ignitiim  of  Thousands  of 
Mines,  and  the  most  advantageous  Group- 
ing of  FiuieH.  J.  H.  Streidinger.    (German.) 
Vien  la. 

From  Van  Antwerp,  Bragg  &  Co.,  Cin- 
cinnati. Ohio  : 
Elements  of  agricultural  Geolo(;ry.  for  Schools- 
ot  Kansas.   W.  D.  Kedzie.   Ciucinuatl.  1877. 
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ANNOUNCEMENTS. 


MxcTXMos  or  THE  SociBTT  for  the  next 
three  months  will  be  held  as  follows  :  a  regular 
meeting,  when  ballots  for  members  will  be 
canvassed  and  other  business  done,  Wednes- 
day, September  5th  ;  and  a  itated  meeting, 
for  oontdderationof  profesional  topics  and  en* 
joyment  of  social  intercourse,  Wednesday, 
September  19th— each  at  8  o'clock  p.  m. 

Mestinos  or  the  Boabd  or  Dibbotiom 
during  the  same  term,  for  the  transaction  of 
regular  business,  wUl  be  held  Wednesday. 
August  1st,  and  September  6th,  at  3 
o'clock  p.  u. 

No  regular  or  stated  meetings  of  the  Society 
will  be  held  from  July  12th  to  September  5th. 

List    or    Pamphlets   fob    Distributiok 

among  members  of  the  Society,  on  hand  July 

1st,  1877.  is  herewith  presented.    Stamps  to 

prepay  postage  should  be  sent  by  those  who 

apply  for  copies.  It  will  be  sufficient  to  men- 
tion the  number  of  title. 

Address  of  A.  L.  Holley  before  American 
Institute  of  Blining  Engineers,  at  Cleve- 
land.—(1.) 

of  A.  L.  Holley  before  Amf>rican  Institute 

of  Mining  Engineers,  at  Washington. — (2. ) 

of  W.  J.  HcAlpine.  at  Albany,  on  PubUc 

Works  of  the  State.— (3). 

Ashtabula  Bridge  Disaster.  Report  of  Joint 
Committee  of  Ohio  Legislature.— (4.) 

Catalogue  of  Scientific  Books.  Van  Xos- 
trantL—(&). 

of  Scientiflo  Books.    WiUjf.—{6.) 

Cornell  UniversityRegister  and  Catalogue.-(7.) 

Engineering  in  Sweden.    C.P.  Sandberg. — (8.) 

Exhibit  of  Steven-*  Institute  of  Technology 
at  Centennial  ExhibiUon.— (9.) 

Fisher  Rail  Joint.— (10). 

Foundation  of  Washiugion  National  Monu- 
ment.   Report  of  Committee.— (11.) 

Geographical  Survey  in  the  United  States. 
G.  K.  Warren.— (12.) 

Mississippi  River.  Improvements  of  South 
Pass.   Fifth  Report.    C.  B.  Comstock.— (13.) 

.  Improvement  or  South  Piiss.  Sixth 

Report.    C.  B.  Comstock.— (II.) 

.    Report  on  Jettias  on  South  Pass. 

J.  B.  Eads.— (15). 

Rail  Sections.  Trsfflo  Capacity  of  Sandberg's 
Standard .—(16.) 

Sewerage.  Report  on  —  for  City  of  Provi- 
dence.—(17.) 

Sewers.  Tenth  Quarterly  Report  of  Water 
Commissioners  of  City  of  Providence  on—. 
(18). 

Steel  Cable  Wire  for  East  River  Bridge. 
Specificationa.— (19. ) 

Price  List  and  Circulars  of  Chrome  Steel 

Co.— (20.) 

Transportation  Route  along  Wisconsin  and 
Fox  Rivem.    Report  by  G.  K.Warren (21.) 

Water  Department.  City  of  Philadelphia.  An- 
nual Report  of  Chief  Engineer  rorl875.— (22). 

^— .  Report  on  the  Purification  of  —  upper 
Harbor  of  Baltimore.   W.J. Mc Alpine. —(23). 


Supplies   for   City   of  San   Francisco. 

Engineer's  Report.— (24). 

Ways   of    Europe.     Reports    by  J.  G. 

Barnard.  J.W.  Adams  and  S.  Stevens. — (25  ) 

Works  City  of  Montreal.       Report  by 

W.  J.  MoAlpine.— (26.) 

City  of  Philadelphia.  Notes  refer- 
ring to  -  .  from  1801-1815.— (27.) 

—   for    supply    of    City  of    Norfolk. 

Report  and  Plan,  by  W.  J,  McAlpine.— ^28). 

Institution  or  CniL  Enoinebbs,  London. 
—Referring  to  "List  of  Members  "  of  the  In- 
stitution, issued  June  12th.  1877.  the  following 
are  noted — in  addition  to  names  heretofore 
published  (Vol.  II.  page  171)— as  being  also 
members  of  this  Society: 

Holley,  Alexander  Lsrman.  [M.]  New  York. 

Roberts,    William  Milnor.    [M.]  New  York. 

Papbes  fob  the  Nobman  Medal  should  be 
presented  before  September  5th  next.  The 
conditions  of  award  are  set  forth  in  the  Code 
of  Rules  heretofore  published  in  the  Journal; 
a  copy  will  be  furnished  to  applicants. 

No  award  having  beeu  made  last  year,  it  is 
announced  that,  under  Rule  VI.  two  pre- 
miums are  offered  for  the  coming  year,  one 
being  a  gold  medal  for  the  best  piper,  and 
the  other,  books  (casting  $70  currency),  for 
the  second  best  paper,  competing. 

Illustbatioms  of  Papebs  presented  for 
publication  should  be  distinctly  drawn  in 
broad,  tharp  lines,  upon  whit^t  tmootk  (not 
"egg"  or  enamelled)  paper,  with  perfectly 
(not  glossy,  or  grey)  black  ink,  to  a  scale  twice 
or  thrice  greater  than  tha  print  is  to  be: 
which  in  no  case  should  require  folding  in 
more  than  one  direction  (t.  e.,  the  depth  of 
plate,  as  Inserted  in  Transactions,  should  not 
exceed  7  inches).  Shades  are  to  be  produced 
by  variations  in  size  and  spacing  of  black 
lines  ;  no  bruah  work  or  colors  are  admis- 
sible. Unless  figures  and  letters  can  be  vteU 
put  in.  simply  pencil  them,  leaving  the  en- 
gravel  to  insert  them  on  the  plate.  Always 
pat  a  lineal  scale  upon  each  drawing. 

The  Rooms  or  the  Societt  are  at  104 
East  Twentieth  street,  one  door  east  from 
Fourth  avenue,  and  near  southwest  comer  of 
Gramercy  Park.  They  are  open  from  9 
o'clock,  A.  M.  to  6  o'clock,  p.  m.  each  business 
day,  except  Saturday,  when  they  are  closed 
at  3  o'clock,  p.  M.  Members  desiring  admis- 
sion outside  these  hours,  should  apply  to  the 
Secretary. 
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PROCEEDINGS. 


Vol.  III.  August,   1877. 


MINUTES     OF     MEETINGS. 

(Abstract  of  such  aa  may  be  of  general  intareat  to  membert.) 

OF  THE  SOCIETY. 

July  12th,  1877.  An  adjourned  regular  moetiug  was  held  at  eight 
o'clock  p.  M. 

The  vote  on  admission  to  membership  was  canvassed,  and  the  follow- 
ing declared  elected  :  Members  -John  W.  Bacon  of  Danbury,  Conn.  ; 
Charles  E.  L.  B.  Davis  of  Galveston,  Texas ;  William  B.  Hyde  of  Oak- 
land, Cal. ;  Benjamin  F.  Morse  of  Cleveland,  Ohio,  and  Arthur  F. 
Wrotnowski  of  Nt^w  Orleans,  La. ;  and  Junior,  Arthur  Macy  of  New 
York. 

OF    THE    BOARD    OF    DIRECTION. 
July  18th,  1877. — A  special  meeting  was  held  at  three  o'clock  p.  m. 
for  transaction  of  regular  business.     A  quorum  not  being  present,  no 
action  was  taken. 

August  1st,  1877. — A  stated  meeting  was  held  at  three  o'clock  p.  M., 
and  proposals  for  admission  to  membership  were  considered. 

August  7th,  1877. — An  adjourned  meeting  was  held  at  ten  o'clock  a.  m. 

The  Committee  appointed*  to  prepare  a  form  of  letter  ballot  on  the 
resolutions,  referred  to  the  Board  at  the  Ninth  Annual  Convention!  and 
to  present  statements  of  reasons  for  and  against  the  action  thereon  pro- 
posed, made  report,  which  was  considered,  and  referred  to  the  Committee 
for  amendment. 

Applications  for  admission  to  the  Society  were  taken  up,  appropria- 
tions made,  and  other  business  done. 


*  The  Committee  conalataof  Theodore  Q.  EUie,  J.  James  B.  Croes,  and  Matthlaa  N.  Forney. 
tP»ge8  47,48.61and53. 
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LIST  OF  NEW  BOOKS  ON 

ENGINEERINO   AND    TECHNOLOGY. 

Under  this  head  will  be  announced  new  books  on  these  and  kindred  sabjects,  which  may 
be  profeRsaonally  useful  to  members  of  the  Society. 


Architecture,  Some  Account  of  domestio 
Architecture  in  England,  from  the  Conquest 
to  End  of  Thirteenth  Century.  T.  H.Turner. 
2nd  ed.   London.   8vo.   Parker.    21t. 

Artillery,  Manual  for  the  64-Ponnder  rifled 
M.  L.  converted  Uuns  of  5K  and  71  cwts., 
L.  8.  (British  Government  Publication). 
London.    8vo.    6d. 

Birds,  Outdoor  common  — ,  their  Habits  and 
Keneral  Characteristics,  with  ori).'inal  Illus. 
of  the  Birds  and  their  Eggs.  Henry  a|an- 
nard.  London.  I'imo,  illua.  Wame. 
Is.  6d. 

Builder's  Clork,  a  Guide  to  th«»  Management 
of  a  Builder'8  BuHiuesR.  Thomas  Bales. 
Ix)ndon.  12mo.  Spans.  (Sew  York). 
$0.60. 

Butter  and  Butter-Making,  with  the  be«t 
Methods  for  Producing  and  Marketing  It. 
Willis  P.  Ha/.ard.  Philadelphia.  12rao. 
Pitrter  d;  Coatet.     $0.2.1. 

Bridges,  Cable  Making  for  SuHpeiision  , 

as  exemplified  in  the  (^onsti'uction  of  the 
East  River  Bridge.  Wilhelm  Hlldeubrand. 
(Van  Nostrand's  Science  Series.)  .New  York. 
18mo,  illus.    (Annouufomeut).     $0.50. 

Carriers  of  Goods  and  Passengers  by  Land 
and  by  Water,  a  Treatise  on  the  Law  of  — . 
Joseph  K.  Angell.  6th  ed.,  rev.,  tor.,  and 
enl.,  by  John  Lathrop.  Boston.  »vo. 
Lxtilt,  Brown  d-  Co.     $6.00. 

Chemical  Composition  of  Foods,  Water,  SoIIh, 
Minerals,  Manurt*s  and  miseellaueous  Sub- 
stances.  E.  T.  Kensington.  London.  12mo. 
Churchill.    5t. 

Chemistry,  an  elementary  Treatise  on  practi- 
cal Chemistry  and  qualitative  inorganic 
Analysis.  Frank  Clowes.  From  2nd  Eng- 
lish ed.  Philadelphia.  12mo,  illus.  Lea. 
$2.50. 

Civil  Engineering,  an  elementary  Course  of 
.  for  Cadets  of  United  States  Mili- 
tary Academy.  J.B.Wheeler.  New  York. 
8vo.  Ulus.     }Vaey  d-  Son*.     $4.00. 

Climate  and  Diseases  of  North  America,  be- 
ing an  Appendix  to  the  ••  Influence  of 
Climate  in  North  and  South  America," 
giving  Health  Sutistics  of  States,  Cities, 
etc.,  compiled  by  J.  Distumell.  New  York. 
(Announcement).     Wiley  dt  Sons.    $2.00. 

Coal,  a  deep  Boring  for  —  at  Searle,  Lincoln- 
shire, and  its  Bearing  on  the  Question  of 
easterly  Limit  of  Yorkshire  Coal  Measures, 
beneath  the  newer  Formations.  Edward 
Hall.  With  Abstract  of  Discussion.  (Min- 
utes dt  Proceedings,  Institute  of  Civil  En- 
gineers). London.  8vo,  illus.  InsL  Civil 
Engineers. 

Gas,  a  practical  Treatise  on  the  Manu- 
facture and  Distribution  of .    William 

Richards.  London.  4to,  illus.  Spons,  [Sew 
Tmrk).    $12.00. 

Colonist,  the  textile :  a  monthly  Journal 

of  Bleaching,  Printing,  Dyeing,  &c.,  ed.  by 
Charlea  O'NeUl.  Vol.  UI.  Manchester.  8vo. 
illus.    (London.    Simpkin).    21s. 

Commerce,  First  annual  Report  of  the  Chief 
of  Baroaa  of  Statistics,  on  the  internal  ——' 


and  Navigation  of  the  U.  S.,  for  Year  end* 
ing  June  30th.  1876.  2  vols.  Washington. 
8vo.    Oov.  Printing  Office. 

Cotton  Manufacturer's  Assistant.  E.  D.  Foley. 
2d  ed.  Manchester.  12mo.  {London. 
Simpkin).    2s. 

Drawing,  industrial  Courses  in  on  Ma- 
chinery, Civil  Engineering,  ceramic  Art 
and  interior  Decorations.  New  York-  (An- 
nouncement).     Appleton  d  (\>. 

Dynamics,  an  elementary  Treatise  on , 

of  System  of  rigid  Bodies,  with  nnmerous 
Examples.  3rd  ed.,  rev.  and  enl.  London. 
8vo,  II I  us.  Longmans.  {Xew  Tork,  Van 
N(Nttrand.)    $7.50. 

Engineering  Magazine,  Van  Nostrand'a  Eodeo- 

tio .    Vol.  XVI.   January  to  June,  1877. 

New  York.  8vo,  illus.   Van  Nostrand.    $8.00. 

Encyclopaedia  Britaunica.  a  Dictionary  of  Arta, 
Sciences  and  general  Literature.  9th  ed. 
Vol.  YI.  Cli.-Day.  Edinburgh  *  BoMon. 
4to.  illus.     LitUe,  Brown  d  CO.     $9.50. 

Engineers.  Journal  of  the  Hungarian  Society 

of and  Architect«.     Buna  Post.     8vo. 

illus.    (Hungarian). 

Society  of ,  Transactions  for  1876. 

E<1.  by  Perry  F.  Nursey.  London.  8vo, 
illus.    Spons.  (New  Fork). 

Explosives  Act.  1875.  the  Orders  in  C/Onncil 
and  of  tho  SecreUry  of  State  under  that 
Act.  a  Guide  for  the  Use  of  local  Authori- 
ties and  their  Officers.  V.  D.  MiOeixlie. 
(British  Gov.  Publication.)    London,    to. 

Ferns  of  North  America.  Illustraiiona  of . 

Text  by  Daniel  C.  Eaton,  illus.  by  James 
H.  Kmerton.  Pari  I.  Salem.  4to,  Ulna. 
Naturalists'  Agency.    #1.00. 

Fisheries.  Sea .      E.  W.  H.  Holdsworth. 

Salmon  Fisheries.  Archibald  Young.  Lou- 
don.   12mo.    Stwndford.    4s.  6d. 

Fossils,  the  American  palaeozoic ,  a  Cata- 
logue of  the  Genera  and  Species,  with 
Names  of  Authors.  Dates,  Places  of  Publi- 
cation, Ace.  S.A.Miller.  Cincinnati.  8to. 
illus.    (  Van  Nostrand,  New  York).     $3.00. 

Founding  of  Metals,  a  practical  Treattse  on 
MelUng  of  Iron.  Edward  Kirk.  Albany. 
12mo,  illus.     A'irfc.    $2.00. 

Geometry,  descriptive  .      Shadows  and 

Perspective.  S.  Edward  Warren.  New  od-, 
cond.  and  comp.  New  York.  8to,  illus. 
Wiley  d  Sons.    (Announcement)    $3.60. 

Geometry,  natural  ,  an  Introduction  to 

the  logical  Study  of  Mathematics,  for  Use 
of  Schools  and  technical  Classes  ;  with  ex- 
planatory Models  based  upon  the  tachymo- 
trical  Works  of  Edouud  Lagout.  A.  Hanlt. 
London.  18mo.  MacmUlany  {New  Tork)» 
28.  6d. 

Graphical  Statics,  new  Construction  in . 

Henry  T.  Eddy.  New  York.  8to,  IUqs. 
VanNostrand.    $1.60. 

Gun  Cotton  and  its  Manufacture,  Short  Notes 

on ,  prepared  for  the  use  of  Cadets  at 

Royal  Military  Academy.  Woolwich ;  alao  on 
Gunpowder  and  its  Manufacture.  H.  Oeary 
and  W.  H.  Waddell.  (BriUsh  Got.  PubUca- 
tion).    London.    12mo.    Is. 
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iDdnt^ial  Science,  OntliDeB  of  — .  D.  Syme. 
2nd  ed.    London.  8ro.   Henry  S.  King.  te. 

lUrine  Survey,  East  IndU,  Report  on . 

(PmrliamenUry.)    London.    8vo.    lid. 

Mmterialiam,  a  History  of .    F.  A.  Langc. 

Aoth.  TnuiB.  from  Ihe  Oerman.  by  Grneai 
C.  Ttaomas.  3  vols.  Vol.  I.  (English  and 
Foreign  Pliilo«>phical  Library,  Vol.  I.^ 
Boeton.    8to.    Osgood.    $3  50. 

Mechanical  Engineers,  Proceedings  of  Institu- 
tion of  .    Hay,  1877.     London.     8to, 

iUus. 

ICechaniiss,  Elements  of  analytical ,  with 

Examples.  De  Volson  Wood.  2nd.  ed., 
rev.  and  enl.  New  York.  8vo.  illns. 
WUeg  tt  Sons.     $3.00. 

Merchant  and  Revenue  Marine,  and  Naval 
Vessels  of  the  U.  S.,  for  Year  ended  June 
30,  1875,  and  to  June  1,  1876.  8th  annual 
Report.     Washington.    8vo.     Gor.  Printing 

oarce. 

Mihtary  Artificers'  Handbook,  prepared  in 
Instruction  Branch  of  the  Royal  Carriage 
Department.  April,  1877.  London.  32mo, 
(bnUsh  Oov.  Publication.)    3s. 

MiUtia.  Discipline  end  Drill  of  — .  Frank  S. 
Arnold.     New  York.    VanNostrand.    $2.00. 

Minerals  of  New  England,  where  and  how 
to  find  Them.  F.  T.  Bartlett.  (Announce- 
ment.) 

Mines.  Inspector's  Reports  for  1876.  (British 
Gov.  PoUication.)    London.    Gs.  6d. 

KavigatioQ  and  nautical  Astronomy,  a  Treatiso 
on — .  supplying  Tables  in  which  each  Num- 
ber can  be  instantly  tested  or  easily  and 
independently  calculated.  Oliver  Byrne. 
London.    4to.    Bentley.    428. 

Ordnance.      Treatise    ou   Con8tructIoa   and 

Manuf^u;tnre   ot in   the    BriilHh    Her- 

vioe.  Prepared  in  the  Royal  Gun  Factory. 
(British  Oov.  Publication.)  London.  8vo. 
18s. 

Paper  and  Paper  Making.  Chronology  of  the 
Origin  and  Progress  of  — .  Joel  MuDfiflll. 
6th  ed.,  with  add.  Albany.  12mo.  MunsfU. 
$2.00. 

Power,  the  Transmission  of  —  a  long  Dis- 
tance. Henry  Robinson,  with  Abstract  of 
Discussion.  (Minutes of  ProcoediugH,  luHtl- 
tation  of  Civil  Engineers.)  London.  8vo, 
illns.    Inst.  t\vU  Engs. 

Perfumes,  a  Treatise  on  the  Manufacture  of 
— ,  and  kindred  Toilet  Articles.  John  H. 
Snively.  Nashville.  8vo.  r.  W.Smith  {Van 
Nostrand,  New  rork).    $3.00. 

Plumber,  the  —  and  sanitary  Houses,  a  Prac- 
tical Troatiae  on  the  Principles  of  internal 
Plumbing  Work,  or  the  best  Means  for 
effectoally  excluding  noxious  Gases  from 
Houses.  8.  8.  Hellyer.  London.  8vo. 
Bat^ford.    78.  6d. 

Produce  Exchange,  New  York.  Annual  Re- 
port of  Board  of  Managers  of for  Year 

ending  Jane  1st.  1876.  8.  H.  Grant.  New 
York.    8vo.    Product  Exchange. 

Hailroadi  of  the  United  States,  Manual  of  ~, 
for  1877-8,  showing  the  Mileage,  8tockn. 
Bonds,  Cost,  Traffic,  Earnings.  ExpenAcs. 
OrganisationB.  etc..  with  Analysis  of  Debts 
of  the  United  States  and  of  the  several 
States.  Henry  V.  Poor.  10th  series.  New 
York-    8vo.    H.  V.  db  U.  W.  Ptyjr.     $r>.00. 

Railway  Accidents.  Inspector's  Reports,  IHTfi. 
Part  9,  Returns  and  Reports.  January  to 
March.  1877.  (Parliamentary  Reports.) 
London.    8to,  illns.    2  Numbers,    is.  and 


. Rights,  Realties  and  Personalties,  a 

general  Classification  of  —  ;  designed  to  fa- 
cilitate the  Work  of  Taking  an  accurate  In- 
ventory of  such  Property.  George  T.Baloh. 
New  Yor^.    Folio. 

Raiiways.  Continuous  Brakes.  Correspond, 
euce.  (Parliamentary  Reports.)  London, 
8vo.    id. 

Use  of  mechanical  Power  on  Tram- 
ways. Parliamentary  Report  of  select  Com- 
mittee, with  Evidence.  London.  8vo. 
2s.  9d. 

Rainfall,  British—,  The  Distribution  of 
Rain  over  the  British  Islands,  during  1876. 
C.  J.  Symons.    London.    Stanford.    5s. 

Rocks,  a  Guide  to  the  Determination  of  — , 
being  an  Introduction  to  Lithology.  E. 
Jauncttaz.  Trans,  from  the  French  by  G.  W. 
Plympton,  New  York.  12mo,  ill  us.  Van 
Sostrand.     (Announcement) 

8ailorH'  Pocket  Book.  F.  G.  D.  Bedford.  3d 
ed..  rev.  and  enl.  Portsmouth.  16mo. 
Simpkin,  {London)    7s.  6d. 

8anitary  Condition  of  Dwelling  Houses  in 
Town  and  Country.  George  E.  Waring, 
Jr.  New  York.  18mo,  illu8,  (Van  Nostrand'a 
Science  Series.)    (Announcement)    $0.50. 

Sewerage.  Report  of  joint  s])ccia!  Committee 
on  improved  — .     Boston.    Hvo. 

on  the  — ,  of  City  of  Quincy.    Mc- 

Rltchie  k  NIchol.     Milwaukee.    8vo. 

Ships  of  War  (European)— ,  and  their  Arma- 
ment, Naval  Adiuinistr&tion,  Economy, 
Marine  Constructions,  Appliances  and  Dock 
Yards.  J.  W.  King.  U.  8.  N.  8vo,  iUus. 
Wa«4hington.     Oov.  Printing  Ojfice. 

Sound,  the  Theory  of  — .  John  Wm.  Strutt. 
Vol.  I.  London.  8vo.  Macmillan,  {New 
York).    $460. 

Stenography,  a  brief  History  of  the  Art  sf  — , 
with  a  proposed  new  System  of  phonetic 
Shorthand.  William  P.  Upham.  Somer- 
ville.     8vo.     Ksx^r  Institute.     $1.25. 

Strains,  the  Th»  ory  of  traiiflverse  Strains  and 
its  Applit-ation  to  the  Coustniction  of  Build- 
ings, iududiiig  a  full  DiHi'u^Mion  of  the 
Theory  and  (  onstruction  of  Floor  Beams, 
Girders,  Headers,  Carrl:ige  Beums.  Bridg- 
ing, rolled  iron  BeaiuH,  tubular  Iron  Gird- 
ers,  CHstiron  Girders,  framed  Girders,  and 
roofed  TruHHcM  ;  with  Tables,  calculated  ex- 
pressly, of  thoDinieimions  of  Floor  Beams, 
Headei-H,  and  rolled  Iron  Beams  ;  also 
showing'  Results  of  original  Kxperimeuts 
on  tensile,  transverne  and  compressive 
Strength  of  Auieriouu  Woods.  R.  G.  Hat- 
tield.  New  York.  8vo.  WUey  d:  Sons. 
$0.00. 

Village  Inipro\eiiicntJ*  and  Farm  Villages. 
George  E.  Waring,  Jr.  Boston.  18mo, 
ilUi8.     Osof»od.     $0.75. 

Water  Board.    First  Annual    Report  of  the 

Boston ,   for  Year  ending  .\pril  30th, 

1877.    Boston.    8vo. 

Supply  Engineering,  a  practical  Trea- 
tise on -,  relating  to  the  Hydrology, 

Hydrodyiiauiics.  and  practical  Construction 
of  Wat«'r  Works  in  North  America,  with 
numerous  Tables.  John  T.  Fanning.  New 
York.    8vo.  IUus.     Van  Nostrand.     $6.00. 

of  small   Towns  and  Villages. 

Hints  on.  L.  L.  Macassey.  Loudon.  8vo. 
Spon*,  (A>w  York).     $1.50. 

Weighing  and  M«'aHurIng.  the  Science  of , 

and  Standards  of  Meaaure  and  Weight.  H. 
W.  Chisholm.  Loudon.  12mo,  illus. 
MacmiUan,  {New  York).    48.  6d. 
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ADDITIONS  TO 

LIBRARY    AND     MUSEUM. 


From  American  InBtituto  of  Architocts, 
New  York: 
Constitution  and  By-Laws,  of  the  Institution, 
September,  1876. 

From  A.  Ambrozovicts,  BudaPest,  Hun- 
gary ; 
Photographs  of  Bridges  and  Buildings   in 
Hungary.    6  pictures. 

From  Association  of  Civil  Engineers 
and  Architects  of  Mexico.  Mexico  : 
Address  delivered  for   the    Association,  on 
election  to  its  Presidency,  by  F.  de  Oeray. 
Mexico.    1877. 

From  George  T.  Balch,  New  York  : 
A  general  Classification  of  Railway  Rights, 
Realties    and     Personalties.      George    T. 
Balch.    New  York.    1877. 

From  WiUlam  8.  Barbour,  Cambridge- 
port,  Mass. : 
Eighth    annual    Report  of  State   Board    of 
Health    of  Massachusetts,   January,    1877. 
Boston. 

From  Boston  Public  Library,  Boston, 
Mass.: 
Bunetin  No.  42,  July,  1877. 
Twenty-fifth  annual  Report,  Boston  Public 
Library.  1877. 

From    Henry  C.  Carey,  Philadelphia: 
Resumption,  when    and   how  will    It  end? 
Letters   to   President   of  the  U.  8.    H.  C. 
Carey.    Philadelphia. 

From  J.  James  R.  Croes.  Yonkers,  N.  Y. : 
Department  of  Public  Parks.  Report  of  Civil 
and  Topographical  Engineer  and  the  Land- 
scape Architect  accompanying  a  Plan  tor 
local  Steam  Transit  Routes  in  38d  and  24th 
Wards.  New  York.  (Additional  copies  lor 
distribution.) 

From  Joseph  P.  Davis,  Boston.  Mass.  : 
First  annual    Report  of  the  Boston  Water 
Board  for  Year  ending  April  30th,  1877.    (2 
copies.) 
Report  of  Joint  special  Committee  on  im- 
proved Sewerage.  Boston.  1877.  (2  copies) 
From  Gen.  Quincy  A.  Gillmore,  New 
York: 
Foundation  of  the  Washington  National  Mon- 
ument.   (Additional  copies   for   distribu- 
tion.) 

From  S.  H.  Grant,  Supt.  Produce  Ex- 
change, New  York  : 
Annual  Report  of  New  York   Produce    Ex- 
change  for   Year   ending  June  Ist,  1876. 
New  York.    1877. 

From  R.  G.  Hatfield.  New  York  : 
Theory  of  transverse  Strains  and  its  Applica- 
tion in  the  Construction  of  Buildings.    R. 
G.  Hatfield.    New  York.    1877. 
From  R.  Hoe  k  Co.,  New  York  : 
Descriptive  Catalogue  of  Printing  Presses. 
R.  Hoe  k  Co.    New  York. 

From  Gen.  A.  A.  Humphreys;  Chief  of 
Engineers.  U.S. A.,  Washington.  D.C. : 
Fifth  and  Sixth  Reports  upon  the  Improve- 
ment of  the  South  Pass  of  the  Missisaippi 
River.  Separate  numbers.    (Additional  cop- 
ies for  distribution.) 


From  Hungarian  Society  of  Engineers 
and  Architects,  Buda  Pest,  Hungary  ; 
Journal  of  the  Society— from  January,  1877. 
From   Institution  of  Civil  Engineers, 
London ; 
Deep  Boring  for  Coal  at  Searle,  Lincolnshire. 
Edward  Uall,  with  Abstract  of  Discussion, 
(Excerpts  from  Minutes  of  Proceedings.) 
London.    1877. 
Transmission   of  Power,  a  long   Distance. 
Henry  Robinson,  with  Al>stracc  of  Discus- 
sion. (Excerpts  ftrom  Minutes  of  Proceed- 
ings).   London.    1877. 

From   Institution  of  Mechanical  Engi- 
neers, London  : 
Proceedings   of  the   Institution,    May,  1877. 
London. 

From  Long  Island  Railroad  Co.,  Brook- 
lyn. N.  Y.  : 
Long  Island,  and  where  to  go.    New  York, 
1877. 

From  MacRitchie  and  Nichol,  Milwau- 
kee, Wis.  : 
Report  on  the  Sewerage  of  City  of  Quincy, 
lU.    Milwaukee.    1877. 

From  R.  J.  Morrison.  New  York  : 
The  City  Record.    6  parts.    New  York.    1876. 
From  Joseph  Nimmo.  Jr..  Washington: 
First  Annual  Report  on  internal  Commerce 
of  the  United  States.     Washington.    1877. 
From  H.  V.  and  H.  W.  Poor.  New  York: 
Manual  of  the  Railroads  of  the  United  States 
for  1877-78.    New  York.    1877. 

From  W.  S.  Schock,  Englneer-in-cbief, 
U.S.  Navy,  Washington : 
Report  of  Chief  i-  ngineer  J.  W.  King,  U.  8. 
Navy,  on    European   Ships  of  War,  their 
Armaments,  ko.    Washington.    1877. 

From    John    Sherman,    Secretary    of 
Treasury.  Washington  : 
Annual  Report  of  Chief  ot  Bureau  of  Statis- 
ticri  on  Commerce  and  Navigation   of  the 
U.  S.  for  Year  CLding  June  30, 1876.    Wash- 
ington. 

From  T.  Guilford  Smith,  BulTalo.  N.  Y. : 
Proposals  for  wrought  and  cast  Iron  Work  for 
United  States  Custom  House  and  Post 
Office  at  Cincinnati,  also  at  Chicago,  with 
11  Sheets  of  photographed  Drawings.  Wash- 
ington. 

From  Society  of  Engineers.  London  : 
Transactions  for  1876.    Ed.  by  P.  F.  Nursey, 
Secretary.    London.    1877. 

From  Frank  H.  Taylor,  Philadelphia  : 
American   Society  of  Civil  Engineers,  1877. 
Illustrated  Record  of  the  southern  Excur- 
sion.   F.H.Taylor.    Philadelphia.    1877. 

Prom  D.  Van  Nostrand,  New  York  : 
Magnetism  of  Iron  Vessels,  with  a  short 
Treatise  on  tcrrestial  Magnetism.  Fairman 
Rogers.  New  York.  1h77. 
Strength  and  Calculations  of  Dimensions  of 
Iron  and  Steel  Constructions,  with  Refer- 
ence to  latest  Experiments,  trans,  from 
German  of  J.  J.  Wey ranch.  New  York, 
1877, 
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From  H.  F.  WaUllng,  Botton,  Maas. : 
AppftUchia.  Jane.  1877.  Bofiton.  (2  copies.) 

Prom  B.  WettermAO  k  Co..  New  York  : 

Catalogue  of  Gcrmau,  EngUab.  American  and 

French  Periodicals.    Parte  I,  II.    New  York. 

From  miscellaneous  Sources  : 
Encydopcedla     Britanntca,   a    Dictionary  of 
Arts,    Sciences    and    general    Literature. 
Ninth    Ed.,     Vol.    VI.,   Cli-Day.    Boston. 
1877. 


Indnstrial  Art  Education.  (An  Address  by 
Walter  Smith,  in  Philadelpiiia,  April  2»d. 
1875.) 

Beport  of  Joint  Oommittee  concerning  the 
Ashtabula  Bridge  Disaster,  Ohio  Legisla- 
ture. Columbus.  1877.  (Additional  cop- 
ies for  distribution.) 

Silver  as  a  Commodity,  as  Money  and  as  a 
material  for  Tokens,  Coins,  or  fractional 
Currency.  W.  D.  Kelley.  Philadelphia. 
1877. 


ANNOUNCEMENTS. 


HsETiKos  OF  THX  SOCIETY  for  remainder  of 
the  Society  year,  will  be  hold  as  follows:  regu- 
lar meetings,  when  ballots  for  members  and 
upon  resolntions  submitted  to  vote,  will  be 
canvassed,  and  other  business  done,  Wednes- 
day, September  6th  and  October  3d ;  and  stated 
meetings,  for  consideration  of  professional 
topics  and  enjoyment  of  social  intercourse, 
Wednesday,  September  19th  and  October  17th, 
each  at  eight  o'clock  p.  m. 

BIbetikos  or  THE  Board  or  Direction 
during  the  same  term,  for  the  transaction  of 
regular  bnsiness,  will  be  held  Wednesday, 
September  6th,  and  October  3d,  at  three 
o'clock  p.  M. 

No  regular  or  stated  meetings  of  the  So- 
ciety, wiU  be  held  from  July  12th  to  Sep- 
tember 6th. 

Papebs  ha\'e  been  presented,  not  previ- 
ously announced,  as  follows : 
Failure  ot  the  Ashtabula  Bridge,  a  Discussion. 

W.  If  ilnor  RoberU April  ftth,  1877. 

Eye-Bar  Heads,  a  Discussion. 

C.  Shaler  Smith June  ad,  1877. 

Consideration  of  the  Impact  of  a  falling  Body. 

Charles  H.  Haswell June  l(Hh,  1877. 

On  a  new  Type  of  Steam-Engine,  theoretically 
capable  of  Utilizing  the  full  mechanical 
Equivalents  of  Heat  Energy,  and  on  some 
Points  in  Theory,  indicating  its  Practi- 
cability. 

Robert  H.  Thurston July  13th,  1877. 

Report  at  the  Ninth  Annual  Convention  of  £. 
L.  Corthell,  on  the  Mississippi  River,  a  Dis- 
cussion. 

WflUam  H.  Searles July  27th,  1877. 

Papers  fob  the  Norman  Medal  should  be 
presented  before  September  6th  next.  The 
conditions  of  award  are  set  forth  in  the  Code 
of  Rules  heretofore  published  in  the  Journal; 
a  copy  will  be  furnished  to  applicautt*. 

Ko  award  having  been  made  last  year,  it  is 
announced  that,  under  Rule  VI.  two  pre- 
miums are  offered  for  the  coming  year,  one 


being  a  gold  medal  for  the  best  paper,  and 
the  other,  books  (costing  $70  currency),  for 
the  second  best  paper,  competing. 

Papers  on  engineeroto  Subjects,  giving 
results  of  practice,  or  in  discussion  of  perti- 
nent theoretical  questions,  are  desired  from 
members  of  the  Society ;  their  comments 
(whether  or  not  present  at  meetings  of  the 
Society),  upon  papers  published  in  Transao- 
tions,  are  solicited,  and  they  are  urged  to  con- 
tribute from  note-books  and  other  similar 
rt'cords,  whatever  may  bear  upon  the  sub- 
jects considered,  or  refer  to  other  practical 
topics.  A  list  of  subjects  relating  to  the  prac- 
tice of  engineering  and  its  connection  with 
kindred  art  and  public  affairs,  on  which 
papers  are  desired,  may  be  found  on  page  01, 
Vol.  I. 

Illustrations  of  Papers  presented  for 
publication  should  be  distinctly  drawn  in 
broad,  sharp  lines,  upon  vfhite,  twutotk  (not 
"egg"  or  enamelled)  paper,  with  perfectly 
(not  glossy,  or  grey)  black  ink.  to  a  scale  twice 
or  thrice  greater  than  the  print  is  to  be: 
which  in  no  case  should  require  folding  in 
more  than  one  direction  (t.  <r.,  the  depth  of 
plate,  as  inserted  in  Transactions,  should  not 
exceed  7  inches).  Shades  are  to  be  produced 
by  variations  in  size  and  spacing  of  blade 
lines  ;  no  brush  work  or  colors  are  admis- 
sible. Unless  figures  and  letters  can  be  well 
put  in,  simply  pencil  them,  leaving  the  en- 
gravet  to  insert  them  on  the  plate.  Always 
put  a  lineal  scale  upon  each  drawing. 

The  Rooms  or  the  Societt  are  at  104 
East  Twentieth  street,  one  door  east  from 
Fourth  avenue,  and  near  southwest  comer  of 
Oramercy  Park.  They  are  open  firom  9 
o'clock,  a.  M.  to  5  o'clock,  p.  M.  each  business 
duy,  except  Saturday,  when  they  are  closed 
at  3  o'clock,  p.  M.  Members  desiring  admis- 
sion outside  these  hours,  should  apply  to  the 
Secretary. 
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LIST     OF     MEMBERS. 


ADuirroNs. 

Date  of  Election 

Bacon,  John  W Danbury,  Conn July  12,  1877. 

Benson,  Fredericks Engineer    Nassau    Gas    Light    Co., 

Jitooklyn,  N.  Y Feb'ry  7.  1877. 

Davis,  Charles  E.  L.  B Lieut,  of  Engineers,  U.  S.  A.,  Galves- 
ton, Texas July     12,  ** 

Macy,  Arthur,  [j.] 159  Henry  st..  New  York **  ** 

Morse,  Benjamin  F City  Civil  Engineer,  Cleveland,  Ohio.       **  ** 


changes  and  corrections. 
Baxter,  George  S (Care  Am.  Soc.  Civil  Engs.),  104  East  Twentieth  st.. 

New  York. 

Bland,  John  C 530  Walnut  st.,  Philadelphia,  Pa. 

Brooks,  Thomas  B Box  298,  Newburgh,  N.  Y. 

Cooper,  Theodore (Care  Delaware  Bridge  Co.),  52  Wall  st.,  New  York. 

DuBarry,  Edmund  L Supt.  C.  D.  &  V.  R.  R.,  Chicago,  III. 

DuBois,   Augustus  Jay Prof.    Dynamical    Engineering,    Sheffield    Scientific 

School,  Yale  College,  New  Haven,  Conn. 

Durham,  C.  Wheeler 166  Pine  st.,  Chicago,  III. 

Fink,  Albert 346  Broadway,  New  York. 

Flint,  Edward  A (Care  B.  Kimball),  14  Sears  Building,  Boston,  Mass. 

GuNN,  William  A Lexington,  Ky. 

Hilton,  Charles 105  I^ncaster  st.,  Albany,  N.Y. 

Hjortzberg,  Max 387  North  La  Salle  st.,  Chicago,  III. 

Horton,  Sandford Div.  Eng.  C,  C.  &  B.  H.  R.  R.,  Covington,  Dakota 

Co.,  Neb. 
JoRDON,  Gabriei Vice-Pres.   and  Gen.   Mang.   H.   &  T.  Cen.  R.  R., 

Houston,  Texas. 

Kennedy,  John  C Florence,  N.  J. 

Nichols,  Othniel  F 141st  st.,  near  Willis  Av.  (Morrisiania),  New  York. 

Pickett,  William  D Helena,  Mon. 

Rice,  Edward  C 3631  Baker  Av.,  St.  I^uis,  Mo. 

Sears,  Alfred  L Chimbotu,  Peru. 

Smith,  Isaac  W (Care  Williams  &  Thornton),  San  Francisco,  Cal. 

Stuckle,  Henry  W.  De (Care  William  E.Worthen),, 63  Bleecker  st..  New  V'ork. 

Tasker,  Charles  A Res.   Eng.,   C.  S.  R.  R.,   North  Tower,  Jessamine 

Co.,  Ky. 
Vinton,  Francis  L Denver,  Col. 


deceased. 

Cooke,  Robert  L New  York Aug.  11,  1877. 

Emack,  Charles  E Culpepper,  Va July  27,     ** 

Ogden,  William  B.  [F.]  . .  .New  York Aug.      3,    '* 
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I>ROCEEDI]SrGS.* 


Vol.  III.  September,   1877. 


MINUTES     OF    MEETINGS. 

(Abstract Of  laoh  ai  may  be  of  general  interest  to  members.) 


OF  THE  SOCIETY. 

Septembeb  5th,  1877. — A  regular  meeting  was  held  at  eight 
o'clock   p.  M. 

The  vote  upon  admission  to  membership  was  canvassed,  and  the  follow, 
ing  declared  elected  :  Members — John  B.  Atkinson  of  Earlington,  Ky.  ; 
Charles  B.  Bnisht  and  Arthur  Spielmann}  of  Hoboken,  N.  J. ;  George 
M.  Frazell  and  James  A.  Hayward  of  Galveston,  Texas ;  Philip  Golay 
of  Cincinnati,  O.  ;  ThomaA  H.  Johnson  of  Columbus,  O. ;  H.  W.  Park- 
hurst  of  Louisiana,  Mo. ;  and  Clinton  F.  Stephens  of  Dallas,  Texas ; 
Associate — ^Alfred  G.  Compton  of  New  York  ;  and  Junior — William  D. 
Bollock  of  Providence,  R.  I. 

The  deaths  of  members  were  announced,  as  follows  :  Louis  Nickerson, 
late  of  Baltimore,  a  Member  from  October  29th,  1872,  died  May  6th  ; 
Charles  S.  Emack,  late  of  Culi)epper,  Va.,  a  Member  from  January  24th, 
1872,  died  July  26th ;  William  B.  Ogden,  late  of  New  York,  a  Fellow 
since  March  24th,  1878,  died  August  2d  ;  Robert  L.  Cooke,  late  of  New 
York,  a  Member  since  October  23d,  1872,  died  August  11th,  and  Henry 
Tyson,  late  of  Baltimore,  a  Member  since  July  13th,  1872,  died  September 
2d, ;  and  it  was  moved  that  a  committee  be  appointed  for  each,  to  pre- 
pare a  memoir  of  the  life  and  professional  services  of  the  deceased. 

Letters  were  read  from  the  Austrian  Commission  for  the  International 
Exhibition  at  Philadelphia,  the  Minister  of  Public  Works  of  Prussia,  and 
the  Swedish  Society  of  Engineers,  thanking  this  Society  and  its  members 


*  rp  to  October  9tb.  1877.    t  Became  AssocUte.  September  astb.  1871.     t  Became  Associate, 
Augnit  29tb,  1873. 
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for  courtesies  shown  foreign  engineers  who  visited  this  country  durinpr 
the  Exhibition  ;  from  Charles  E.  Billen,  describing  a  drawing-board  for 
use  in  the  field  ;  from  Robert  Briggs,  in  regard  to  apparent  discrepancies 
in  **  Report  on  Means  of  averting  Bridge  Accidents,"  presented  by 
James  B.  Eads,  and  0.  Shaler  Smith,*  and  from  J.  Foster  Flaggy 
describing  a  peculiar  roof  truss. 

The  following  amendment  to  the  Constitution,  recommended  by  the 
Board  of  Direction  for  adoption  by  the  Society,  was  offered  and  action 
thereon  deferred  to  a  subsequent  meeting  : 

Article .  Members  in  arrears  for  more  than  one  year's  annual 

dues  shall  not  be  allowed  to  vote  until  such  dues  are  paid. 

These  papers  were  presented  •  **  Design  for  a  Steam  Vacuum  Pump,*" 
by  William  H.  Lotz,  M.  E.  of  Chicago,  111.  ;  **  Cushioning  the  recipro- 
cating Parts  of  Steam  Engines,"  by  John  W.  Hill,  M.E.  of  Hamil- 
ton, O.,  and  on  ** Levees,  a  Discussion,"  by  J.  Foster  Flagg,  C.  E.  of 
MeadviUe,  Pa. 

The  Chairman  of  the  Committee  on  Library  raised  the  question,  that 
as  the  Committee  h&d  decided  Mr.  Lotz's  paper  to  be  of  a  class  which 
should  not  be  published  by  the  Society  (it  being  the  description  of  & 
structure  which  had  not  been  built),  whether  it  was  proper  to  be  read  at 
a  meeting  of  the  Society.  The  question  was  discussed,  and  on  motion, 
the  paper  was  laid  on  the  table. 

The  Society  adjourned  to  meet  September  19th,  1877,  for  the  trans- 
action of  regular  business. 

Seftehbeb  19th,  1877.— A  stated  and  adjourned  regular  meeting  was 
held  at  eight  o'clock  p.  m. 

The  amendment  to  the  Constitution  offered  at  the  meeting,  September 
5th,  was  taken  up  and  formally  siibmitted  to  the  Society  for  adoption. 

A  communication  from  Clemens  Herschel,t  to  voting  members  of  the 
Society,  as  to  the  ballot  upon  the  resolutions  referring  to  the  adoption 
of  the  metric  standards,  before  the  Society,  was  read. 

Charles  E.  Emery,  C.  E.,  of  New  York,  gave  a  continuation  of  his 
PaperJ  on  '*  Relative  Quantities  of  Material  in  Bridges  of  different  Kinds,, 
of  various  Heights. " 

October  3d,  1877.— A  regular  meeting  was  held  at  eight  o'clock  p.  m. 
The  vote  closing  this  day,  upon  the  foUowing  resolutions,  as  sub- 
mittted  to  letter  ballot,  was  canvassed. 

L — Resolved,  that  a  committee  of  five,  whose  names  shall  be  selected 
by  letter  ballot,  shall  be  appointed  to  draft  a  law  covering  the  points 
outlined  on  pages  125,  126,  127,  128,  Transactions,  May,  1875,  adding 
thereto  the  necessary  provisions  to  secure  the  inspection  by  experts  of  all 
questionable  bridges  now  in  existence. 

*  Tranwkitioui.  Vol.  IV,  page  122,  *c.      t  P«ge  91.      %  Transactioni.  Vol.  VI,  page  235. 
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And  further,  that  this  law,  so  drafted,  shall  l>e  submitted,  together 
with  a  resolution  recommending  its  atloption  by  the  various  State  Legis- 
latures, to  the  Sooietj  for  letter  ballot,  and,  if  approved,  that  printed 
copies  of  the  said  law  and  the  accompanying  resolution  l)e  sent  to  the 
membei*H  of  the  Society,  with  a  request  that  they  move  actively,  each  in 
his  own  State,  towards  procuring  the  passjige  of  the  specified  law  by  the 
various  State  Legislatures  during  the  coming  winter.* 

AHOuiCEKT   FOB.— I.   The    prevention    of       cannot  well  be  appointed  by  letter  ballot.    No 
bridae  accidents  is  more  desirable  than   ar- 
rangements for  sitting  in  judgment  on  them 
alter  they  occur. 

2.  As  tlie  National  Legislature  has  for  some 
time  been  passing  laws  for  the  protection  of 
life  on  the  navigable  waters  uf  the  United 
States,  so,  sooner  or  later,  will  the  question 
of  the  proper  construction  of  railways  be 
takf  n  up  and  legislated  upon. 

3.  Many  mistakes  are  made  in  laws,  owing 
to  ignorance  on  the  part  of  those  passing 
them,  and  the  undue  influr^nce  of  interested 
inventors  and  manufacturers. 

4.  As  laws  regulating  the  construction  of 
bridges  and  railroads  will  certainly  be  passed, 
and  official  positions  will  assuredly  be  created 
by  thom.  it  is  far  better  that  this  Society  should 
take  time  by  the  forelock,  dictate  a  law  which 
shall  be  just  and  equitable,  and  hold  control 
of  the  appointments  under  it,  than  that  it 
should  stand  in  the  back-ground  until  an 
aroused  public  opinion  compels  legislation 
which  may  be  injurious  to  the  profession, 
especially  if  enforced  by  political  appointees 
who  may  be  utterly  unfit  to  hold  such  poi-i- 
Uons.  All  laws  are  written  by  some  one,  and 
the  greater  the  knowledge  of  the  lubject 
matter  on  the  part  of  the  person  is,  the  more 
probable  is  the  production  of  a  good  and  wise 
statute. 

5.  The  fixing  of  the  standard  as  proposed, 
the  preparation  of  such  a  law  as  suggested, 
and  the  professional  surveillance  of  the  ap- 
pointees under  it,  are  eminently  the  province 
of  this  association  ;  and  all  legislation  on  the 
subject  should  be  both  inspired  and  dictated 
by  this  Society,  which  is  the  most  competent 
authority  in  the  premises. 

Aboumkmt  aqaikst.— The  resolution  Is  ob- 
jectionable : 

1.  As  to  mode  of  appointment  of  the  com- 
mittee to  draft  a  law.    A  committee  of  five 


provifiion  is  made  lor  any  mode  of  nomina- 
tion of  the  members,  and  unle-s  some  inter- 
ested parties  electioneer  for  certain  nominees, 
the  probability  is  great  that  there  will  be  a 
very  scattering  vote,  and  no  one  be  chosen 
except  after  several  ballots,  a  mode  of  prt>cc- 
dure  both  dilatory  and  expensive.  The  prir- 
clple.  too,  is  contrary  to  the  established  rule 
in  deliherativp  bodies,  that  such  committees 
should  be  named  by  the  presiding  officer, 
who  iH  assumed  to  be  impartial  and  to  know 
who  are  experts  in  certain  branches  better 
than  do  the  mass  of  voting  members. 

2.  As  regards  the  policy  of  thf  Societj/.  The 
Society,  <u  a  body,  is  not  competent  to  set 
forth  opinions  on  any  special  points  of  prac- 
tice. It  is  not  an  association  of  bridge  experts 
alone,  nor  is  a  majority  of  its  members  quali- 
fied to  sit  in  judgment  on  the  quentions  in- 
volved in  bridge  construction.  The  tendency 
of  the  propose  1  action  would  be  to  place  the 
Society  in  a  false  position  before  the  public, 
by  making  it  appear  that  the  views  of  a  few 
persons  were  supported  by  a  large  body  of 
scientific  men,  whereas,  in  fa**t.  a  large  major- 
ity of  that  body  is  engaged  in  occupations 
altogether  different  from  the  one  under  con- 
sideration, and  the  votes  of  that  majority  will 
really  not  be  based  on  any  conviction.  One 
prominent  point  in  the  scheme  proposed,  in 
the  appointment  by  the  Society  of  the  expertn 
to  examine  bridges.  A  full  discussion  hat* 
been  had  on  this  question,  which  resulted  in 
the  adoption  by  the  Annual  Convention  of 
1876  of  a  resolutiout  declaring  that  it  was  iu- 
expedit-nt  The  acUon  now  proposed  is  an 
effort  to  revive  an  issue  which  was  suppof-e.l 
to  be  disi  osed  of  satisfactorily  to  the  majority 
of  the  members. 

8.  The  members  of  this  Society  are  n*>t 
BUi>po8ed  to  be  experts  upon  questions  (>f 
Uw.  * 


Upon  this  resolution  there  were  32  votes  yes,  86  votes  no,  an  1 
1  blank. 

n.— Resolved,  that  a  committee  of  five  whose  names  shall  be  selected 
hy  letter  ballot,   shall  be  appointed  to  draft  a  law  requiring   tests  of 


•  Proposed  by  C.  Shaler  Smith,  page  4S,      t  See  Vol.  1.  page  260,  &c. 
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finished  bridges  before,  and  at  stated  times  after,  their  opening  for  pub- 
lic travel. 

And  further,  that  this  law  so  drafted  shall  be  submitted,  together 
with  a  resolution  recommending  its  adoption  by  the  various  State  Legis- 
latures, to  this  Society  for  letter  ballot,  and  if  ai>iiroved,  that  printed 
copies  of  the  snid  law  and  the  accompanying  resolution  to  be  sent  to  the 
members  of  the  Society,  with  a  request  that  they  move  actively,  each  in 
his  own  State,  toward  procuring  the  passage  of  the  specified  law  by  the 
vaiious  State  Legislatures  during  their  next  session.* 

Abgumekt  fob. — If  it  be  considered  unad-  Argument  AOArNsr. — The  pubject  matter  of 

vieable  to  put  legal  restrietioua  upon  the  con-  this  resolution  appears  to  be  embodied  in  the 

struction  of  bridges,  then  it  may  be  adxisable  previous  one  of  C.  Shaler  Smith,  and  the  two 

to  provide  for  the  testing  of  such  bridges  as  subjects,   it  appears,  should  be   considered 

may  be  built.  together. 

Upon  this  resolution,  there  were  24  votes  yes,  90  votes  no,  and 
5  blank. 

in. — Resolved,  that  the  form  of  memorial  submitted!  be  adopted 
by  the  Society,  be  signed  by  the  President  and  Secretary,  and  trans- 
mitted to  the  two  Houses  of  Congress,  f 

Abottment  for.-  -Inasmuch  as  the  proposed  which  has  no  existence,  has  made  the  best 

reform  has  been  chiefly  advocated  by  bodies  substitute  which  their  view  of  the  subject 

of   physicians,    druggist«,   teachers,  axiothe-  suggested. 

caries  and  chemists,  together  with  a  few  archi-  Aboumemt  aoainbt.— The  memorial  is  ob- 

tects,  engineers  and  men  of  science,  princi-  jectionable,  because  : 

pally  professors  in  our  institutions  of  learning,  1.  The  first  clause  states  a  simxile  fact,  bot 

it  would  add  great  weight  to  the  proposed  the  statement  is  so  made  as  to  create  a  fUse 

enforcement  of  the  metric  system  if  some  impression.    While  it  is  true  the  opinion  is 

respectable  body  of    practical  men  like  the  widely  received  that  the  metric  system  will 

American  Society  of   Civil  Engineers,  would  eventually  supersede  the  present,  it  is  also 

advocate  its  general  adoption.  true  that  the  contrary  opinion  is  more  widely 

Although  the  proposition  in  the  "memorial"  received, 

differs  from  what  the  Committee  were  in-  2.    The  last  clause  is  altogether  different 

etructed  by  the  Society  to  prepare,  yet  the  from  what  the  Committee  was  directed  by 

change  became  necessary,  as  there  exists  no  the  Society  to  ask  for.     It  substitutes  for  the 

"Office  of  Weights  and  Measures  at  Wash-  expressed  wish  of  the  Society,  a  much  more 

ington"  in  which  the  metric  standard  could  comprehensive   and   sweeping   wish  of    the 

be  adopted,  and  it  would  not  do  for  the  advo-  Committee.    The  action  asked  for.  would  rc- 

cates  of  a  new  system  of  weights  and  meas-  quire  all  census  reports,  statistical  documents 

ures  to  appear  to  be  ignorant  upon  so  vital  a  and  the  Congressional  Record  to  be  translated 

point.  before  issue,  into  a  tongue  unknown  to  the 

The  Committee,  therefore,  being  unable  to  general  public  and  a  majority  of  professional 
prepare  a  memorial  in  furtherance  of  the  men,  and  would  forbid  the  use  of  any  ex- 
adoption  of  the  metric  standards  in  an  office  planation  of  that  tongue,  in  the  documents . 

Upon  this  resolution,  there  were  18  votes  yes,  96  votes  no,  and 
5  blank. 

r\''. — Kesolved,  that  a  committee  of  five  be  appointed  by  the  President, 
to  consider  and  report  upon  what  is  the  best  system  of  weights  and 
measures,  for  the  use  of  engineers  in  the  United  States ;  that  this  com- 
mittee have  power  to  confer  with  committees  from  other  societies  for  a 
like  purpose,  and  that  the  foregoing  be  submitted  to  this  Society,  to  be 
acted  upon  by  letter  ballot.  J 

*  Proposed  by  Clemens  Uerschel,  page  i6.  t  Page  47.  +  Proposed  by  Theodore  G.  £111^, 
page  48. 


Digiti 


ized  by  Google 


8J 


ARiirMEST  FOR.— Before  this  Society  »dvo- 
cates  the  adoption  of  aoy  particular  new  ayi*- 
tern  of  weights  and  mea»ure8.  it  if*  desirable 
to  ascertain,  if  possible,  what  is  the  best  sya- 
tern  for  engineers,  independent  of  what  is  best 
for  physicians,  apothecaries  and  men  of  sci- 
ence generally. 

It  is  desirable  to  have  a  committee  which 
can  investigate  and  report,  so  that  tbe  S^»clety 
may  ha  informed  as  to  the  wisdom  of  these 


concluHions  and  discuss  any  project  proposed, 
without  committing  the  Hociety  as  a  body. 

It  is  also  desirable  to  have  a  committee 
which  can  correspond  with  any  home  or 
foreign  society  having  the  same  object  in 
view. 

Argument  against.— The  resolution  calls 
for  an  Immense  and  exi>enHive  undertaking  by 
indi\iluaK  for  whose  labors  no  compeuss- 
tiou  is  provided. 


Upon  this  resolution,  there  were  47  vott^s  yt\s,  70  votes  no,  antl 
2  bhinks. 

V.  -  I  As  pro|)(>s(Ml.)  lieHolved,  thtit  the  reiuling  of  papers  on  engineer- 
ing snbjeets  .shall  not  form  part  of  tlie  proeet^dings  of  the  Soeiety  at  the 
regular  mtn^ings  held  during  its  Annual  (Conventions,  and  that  special 
meetings,  for  the  puri)ose  of  hearing  and  dis<nissing  such  pape^rs,  may  be 
held  during  the  Conventions  only  when  authorized  by  a  two-thirds  vote 
of  meml>ers  of  the  Sotnety  present  at  one  of  the  sessions  of  the  Conven- 
tion.* 

(As  amended  by  proiK)ser.)  Resolved,  that  papers  on  engineering  sub- 
jects shall  not  be  read  at  the  regular  sessions  of  the  Annual  Conventions, 
unless  they  pertain  to  .subjects  pre^d()usly  announced  for  discussion  during 
such  sessions  ;  but  special  st^ssions  may  be  called  for  the  purpose  of  hear- 
ing and  discus.sing  such  pai>ei*s  as  do  not  fall  within  this  class,  when  ap- 
jiroved  by  a  two-thirds  vote  of  those  ju'esent  at  any  regular  session. 

resolution  is  unneces*ary,  being  fully  covered 
by  the  rules  for  the  government  of  Conven- 
tions, ailopted  December  2d,  lH74.t 

Tbe  second  part  is  both  unneoessary  and 
unjust.  The  two  thirds  rule  proposed,  might 
prevent  the  coublderatiou  of  a  subject  which 
would  be  of  interest  to  ut  leust  half  of  the 
members  present. 

The  multiplication  of  written  and 
rigid  rules  for  governing  the  C't)uvention, 
is  to  be  avoided.  As  tbe  laws  now  stand, 
no  one  is  compelled  to  listen  to  what  does 
not  interest  him,  nor  is  any  one  debarred 
the  privilege  of  attending  to  what  does  in- 
terest him. 

The  existing  rule  above  referred  to,  would, 
if  enforced  by  the  officers  ol  the  Convention, 
out  off  tedious  debate  more  cfTectually  than 
the  one  now  proposed. 


Amoumkut  for.— One  principal  object  of 
tl.e  .\Dnaal  Convention  is  to  afford  facilities 
for  social  intercourse  and  interchange  of  >  lews 
am>>ug  members  who  during  the  rest  of  the 
year  are  widely  separated.  The  reading  of 
long  paiMTs  containing  matter  not  previously 
presented  for  consideration  is  not  favorable  to 
tbe  accomplishment  of  this  object.  No  mat- 
ter how  able  a  paper  may  be.  its  full  sc(>i>e  can 
not  be  graspe<l  by  a  person  listening  for 
the  first  time  to  it«  oral  presentation,  par- 
licularly  if  it  contains  much  mathematical 
<liscus8ion . 

If  however,  any  work  has  been  done,  or 
discovery  made,  which  is  of  absorbing  in- 
terest, a  special  seesion  can  be  called  by  a 
two-thirds  vote,  to  hear  it  described  and  dis- 
cussed. 

Abgitment  AOAiNtrr. — Tbe  first  part  of  the 


Ui)on  tliis  resolution,  there  were  25  votes  yes,  90  votes  no,  and 
4  blank. 

YL — Resolved,  that  the  Conventions  of  the  Society  be  ilivided  into 
three  sections,  and  that  the  professional  pajwrs  be  read  before  the  several 

•  Propoeed  by  W.  8ooy  Smith,  page  61.  There  being  some  ambiguity  in  the  form  of  thii 
resolution— aa  there  are  no  papers  read  at  the  •'  regular  meetings  held  during  its  Annual  Con- 
vention"—it  waa  thought  best  by  the  Board  of  Direction  to  confer  with  the  author,  and  he 
•ttbmltted  August  14th,  1877,  the  amended  form  of  the  resolution  for  action,    t  Vol.  1,  page  172. 


Digiti 


ized  by  Google 


90 

sections,  as  they  may  be  appropriate  ;  tliat  the  Convention  shall  adjoiira 
from  time  to  time,  to  give  sections  time  for  their  meetings,  and  that  the 
meml)ei*s,  writing  papers  be  required  to  indicate  to  what  sections  they 
pertain.* 

Argument  tor.— 1.  Such  a  division  would  4.— Tho  practice  in  the  meetings  of  other 

have  the  advautat^e  that  it  would  enable  mera<  Bcientific  societies,    of   separatiDg  into  sec- 

bers,  who    attend  the  Convention,   to    hear  tions,  indicates  that  experience  has  demon* 

those  papers  and  discussions  only,  which  per-  strated  its  advantages,  when  the   topics  dis- 

tain  to  subjects  in  which  they  are  Interested,  cussed   cover  a  wide   ran^e,  as    they  do,  in 

without  l>eing  obliged  to  spend  much  time  the  meetings  of  a  Society  of  Civil  Engineers, 

and  endure  more  or  less  fatigue  in  listening  Aroumkmt  againht.— 1.  The  resolution  is 

to  matters  in  which  they  are  not  concerned.  too  vague,  not  specifying  the  object  of   the 

2. — There  is  seldom  sufficient  time,  at  the  *'  sections." 

Conventions,  to  hear  more  than  a  small  por-  2.— It  is  too  precise,  limiting  the  *•  sections" 

tion  of  the  papers  and  discussions  appointed  to  three. 

for  such  occaaions,  and  by  dividing  into  sec-  3.— The  simultaneous  meeting  of  different 

tions,  the  effect  would  be  to  multiply  the  time  sections  will     debar    many    members    from 

which  can  be  devoted  to  each.  hearing  discussions,  in  which  they  are  inter- 

3.— Allowing  members  the  privilege  of  hear-  ested. 

ing  subjects,  with  which  they  are  not  familiar,  4.— It  provides  a  rigid  law  for  what  had 

discusHed  by  experts,  is  not  usually  a  great  better  be  left  to  the  Convention  to  arran:;*'  for 

advantage.  itself,  if  it  should  feel  bo  inclined. 

Upon  this  resolution  there  wore  17  votes  yes,  96  votes  no,  and 
6  blank. 

Mr.  Croes  offered  for  consideration  at  the  Annual  Meeting,  the  follow- 
ing, with  the  remark  that  it  was  but  a  statement  of  wliat  the  Secretary 
ha<l  done  the  past  four  yeai*s. 

Kesolved, — the  duties  of  the  Secretary  are  as  follows  : — 

He  shall  attend  all  meetings  of  the  Society,  Board  of  Direction  and 
Standing  Committees  and  record  the  proceedings. 

He  shall  report  and  collate  discussions  on  professional  topics,  conduct 
the  correspondence,  edit  the  publications  and  superintend  the  printing 
of  the  Society,  issue  all  notices,  make  the  collections,  keep  the  books  of 
account,  countersign  all  bills  and  receipts,  prei)are  monthly  estimates  of 
expenditures  for  appropriation  by  the  Board  of  Direction,  and  present 
the  vouchers  for  inspection  and  approval. 

He  shall  be  the  Librarian  of  the  Society,  have  charge  of  the  Libniry 
and  see  that  all  books  are  marked  with  the  name  of  the  Society  and 
recorded  in  a  catalogue. 

He  shall  have  charge  of  the  Society's  house  or  rooms,  and  whent  ver 
practicable,  shall  reside  on  the  i)remi8es. 

He  shall  make  an  annual  report  to  the  Board  of  Direction  at  the  An- 
nual Meeting,  with  an  inventory  of  the  Society's  possessions,  (except 
its  funds, )  shall  engage  and  be  responsible  for  all  assistants  employed  by 
him — and  generally  ; — 

Ho  shall  conduct  the  ordinary  business  of  the  Society,  with  the  advice 
and  under  the  instruction  of  the  Standing  Committees  in  reference  to 
their  respective  departments,  and  as  the  Board  of  Direction  may  from 
time  to  time  prescribe. 


•  Proposed  by  Caleb  G.  Forshey,  page  62. 
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Tlie  Society  atljournod  to  me«t  Thursday,  October  18tb,  for  the 
transaction  of  regular  business  ;  the  stated  meeting  to  be  held  at  the 
same  time. 

OF    THE    BOARD    OF    DIRECTION. 
Septembeb    5th,    1877.  —A    stated     meeting    was    held    at    eleven 
o'clock    A.  M. 

Api)licatious  for  admission  to  the  Society  were  taken  up  and  other 
busin€*ss  was  done. 

OcTOBEB  2d,  1877. — An  adjourned  meeting  was  held  at  ten 
o'clock  A.  M. 

A  report  from  the  Committee  to  nominate  oflficers  of  the  Society  for 
year  1877-8,  was  presented  and  act^nl  upon  ;    applications  for  admission 
to  the  Society  were  considered  and  other  business  was  done. 
»   ♦   < 

NOTES    AND    MEMORANDA. 

ADOPTION  OF  THE  METRIC  STANDARDS. 


AcABD*  TO  THE  vonwo  MEMBEBM  of  Uie  Amer- 
ican Society  of  Civil  Eugiueera  : 
Yoor  atteotion  is  respectfully  Inrited  to  two 
facta,  viz.  : 

let,  Tbe  Committee  which  submitted,  at  the 
"HinXh  ADDual  C<mventioD  at  New  OrleauB,  tbe 
4raft  of  a  memorial  relative  to  metric  weigbta 
and  Dieasurefl,  waa  appointed  under  tbe  fol- 
loviug  resolution  : 

"R-ptlved,  that  tbe  American  Society  of 
-'Civil  Engineers  will  fuither,  by  ail  legiti- 
*'Biate  means,  tbe  adoption  of  tbe  metric 
*•  ttaudardA  in  tbe  Of&ce  of  Weights  and  Mea- 
*'  lurea  at  Wasbi-igtou,  as  tbe  (w>le  auiborized 
"  standards  of  weinbta  and  meaaiireH  in  tbe 
■••  United  States  ;  tbat  tbe  Cbuir  api>oiDt  a 
■"committee  of  five  to  report  to  tbe  Society  a 
"form  of  memorial  to  Congress  in  lurther- 
**ance  of  tbe  object  expressed,  and  tbat  ibe 
"foregoing  be  submitted  to  tbe  Society  and 
*' voted  on  by  letter  ballot." 

So  far  as  tne  Chairman  can  Judge,  bo  fully 
believes  that  the  members  of  tbe  committee 

*Fn)m  Clemens  Herscbel,  Chairman,  and 
approved  by  Bol>ert  Briggn  and  Frederick 
BroukM,  members  of  Committee  on  tbe  Metric 
^yttem  of  Weigtiia  and  Measures. 


wore  unanimous  In  the  opinion  tbat  it  was 
their  duty  to  report  a  form  of  memorial  ault- 
able  for  presentation  to  Congress ;  a  memorial 
whose  adoption  by  tbe  American  Society  of 
Civil  Engineers  would  further  the  adoption  of 
the  metric  system  as  sole  standard  in  the 
United  States,  and  that  all  means  proposed  to 
be  employed  by  tbe  Society  must  be  legiti- 
mate. 

2d.  Tlie  United  SUtes  standard  weights 
and  measures  are  preserved  in  tbe  United 
States  Coast  Survey  Office,  Bureau  or  Office  of 
Weights  and  Measures,  in  charge  of  J.  E. 
Hilgard.  In  a  leUer  of  November  19th,  1875, 
Prof.  Hllgard  writes  :  ••  About  the  fucctious 
of  the  Office  of  Weights  and  Measures  in 
Wanhingtou.  I  will  writ«  next  week  :"  and  in 
a  letter.  Novembtr  2l«t,  1875  :  ••  Tbe  United 
States  Office  «»f  Weights  and  Mcasurt-s  owes  its 
exintence  to  the  fact,"  Arc,  and  '•  this  Bureau 
or  Othce  is  thus  a  branch  of  tbe  Treasury  De- 
pariment,  and  a  part  of  the  Coast  Survey 
Office." 

Clemens  HEnscHEL, 

Member,  American  Society 

of  Civil  Engineers. 
Boston,  Sept.  7th,  1877. 
-♦— < 


LIST  OF  NEW  BOOKS  ON 

ENGINEERING    AND    TECHNOLOGY. 


Aerial  World,  a  popular  Account  of  the  Phe- 
nomena and  Life  of  tbe  Atmosphere.  C. 
Hartwig.  New  ed.  London.  8vo.  Long- 
nati$.     10«.  6d. 

Animals,  the  Fur-Bearing.— of  North  Amer- 
ica. Elliott  Coues.  Boston.  EiU*  cC 
Laari  t.    (Announcement.) 


Archaeological  Researches.     Excavations   at 

Carnac  (Brittany)  :  a  Record  of in  tbe 

BoHsenuo  and  the  Mont  Saint  Michel.  J. 
Mihi.     Kdinburgb. 

Historical  and  descriptive  Account  of 

the  old  Stone  Crosses  of  Somerset.  C. 
Pooley.  London.  8vo.  illms.  Longmant,  368. 
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Architect  Notes  aod  Sketcbet  of  —  in  the 
Northwest  of  Europe.  Felix  Naijoux. 
BobtoD.    8to.  illus.    Osgood.    $3.00. 

Architecture.  Lectures  on  —  E.  Viollot  le- 
Duc.  Trans,  from  the  French,  by  B.  Buck- 
nell.  Vol.  I.  London.  8to.,  ilios.  Low 
<£  Co.    3l8.  6d. 

Art  api  lied  to  household  Furniture.  Harriet 
P.  SpofTord.  New  York,  illus.  Harpers. 
(Announcement) 

,    a   Sketch    of    its     History,    Theory, 

Practice  and  Application  to  Industry.  M. 
D.  Wyatt.  Loudon.  8vo.  MacmUlan  d  Co. 
(New  York.)    Sa. 

Astronomical  Observatory  at  Harrard  Col- 
lege, Annals  of—*  Vol.  VIII.  ReBults  of 
Observations  made  or  directed  by  W.  C. 
Bond,  O.  P.  Bond,  and  J.  Wiulock.  Part  1. 
Historical  Account  of  the  Observatory  from 
October,  1855,  to  October,  1876.  Part  2. 
Astronomical  Engravings  of  the  Moon, 
Planets,  etc.,  and  illustrating  Solar  Pheno- 
mena. Boston.  Ginn  <£  Heath.  (Announce- 
ment.) 

Boilers.  Deterioration  of  — .  Evidence  before 
Committee.  (Parliamentary  iteport)  Lou- 
don.   8vo.    lis. 

Botany,  the  different  Forms  of  Flowers  on 
Plants  of  the  same  Species.  Charles  Dar- 
win. Kugliith  Reprint  New  York.  12mo. 
Scribntr,  Wei  ford  d  Armstrong.  (Annouuce- 

.   ment)    $6.00. 

Butterflies  of  North  America.  W.  H.  Ed- 
wjtrds.    Vol.  I.    Ntw  York.    4to,  Illus. 

Calculus,  differential—.  J.  M.  Rice.  New 
York.     Wiley  dt  Sons.     (Announcement.) 

Canals.    Annual  Report  ol  the  State  Engineer 

and  Surveyor  on  the of   State  of  New 

York.    Feb.  15.  1877.    Albany.    8vo.  maps. 

.  Suez — .  Further  Papers.  (Parliamenta'y 

Report.)    London.     8vo.  2  Parts.     Is.  2d. 

Catalogue.  The  Publishers'  Trade-List  An- 
nual lor  1877,  preceded  by  the  first  prtt vi- 
sional Supplement  to  the  American  Cata- 
logue (being  a  Reference  List  of  Books  re- 
corded in  Publisfiers'  Wrekly  from  July  1, 
1876.  to  June  30. 1877,  with  additional  TitlcH, 
Corrections,  Changes  of  Price  and  Publislj- 
ers,  etc.),  and  the  American  educational  Ca- 
talogue for  1877:  5th  year.  New  York.  8vo. 
I*ubliMhers'  Weekly.     $1.50. 

Caves.  Notes  on  the  Burrows  and  Bone 
Caves  of  Derbyshire,  w  th  an  Aoeount  of  a 
Descent  into  Eldon  Hole.  1(.  Penington. 
Loudon.  8vo.  MacmUlan  dt  Co.  (New 
York.)    6s. 

Census  of  Massachusetts.  1875.  prepared 
under  Direction  of  Carroll  D.  Wright  3  Vols. 
I.  Population  and  social  SUtistics.  II. 
ManuAictures  and  Occupations.  III.  Agri- 
cultural Products  and  Property.  Boston* 
8vo. 

Centennial  Exhibition  of  1876.  General 
Views  of  the  United  States  Government 
Building  and  Contents.  8.  C.  Lyf«  rd.  Or- 
oinance  Department  U.  S.  A.  Boston,  ito, 
illus.     Osgood  dt  Co. 

Official  Reports  of  the  International 

Board  of  Judges.  Ed.  by  Francis  A.  Walker. 
Group  II.  Pottery,  Porcelain,  etc.  $1.50. 
—Group  V.  Fish  and  Finhing  Products,  etc. 
$0.25.— Group  VI.  Timl>€r,  Lumber,  etc. 
$0.25.— (iroup  VII.  Furniture,  Upholstery, 
etc.  $0.25.-  Group  VIII.  Cotten  Fabrics, 
etc.  $0.50.— Group  XI.  Jewelry,  etc.  $0.25. 
— -Gronp  XIII.  Printing,  Stationery,  etc. 
$0..50.— Group  XVI.  Mllitar>-  and  Sporting 
Arms,  etc.  $0.50.— Group  XIX.  Vessels  and 
Apparatus  of  Transp'Ttatiou,  etc.  $0.25. 
—Group    XXII.     Sewing     Machines,     etc. 


$0.50.— Tests  of  Turbine  Water  Wheels^ 
$0.26.— Tests  of  Steam  Boilers.  $u.:t6.— 
Trial  of  Steam  Fire  Engines.  $0.25.  Phila- 
deiphia.    8vo.    LippineoU  <£  Co. 

— Official  Reports  of  the  International 

Board  of  Judges.  Ed.  by  Francis  A.  Walker, 
Group  I.  Minerals,  etc.  $1.50.— Group  IIL 
Chemistry  and  Pharmacy.  $1.50.— Group 
IV.  Animal  and  Vegetable  Products.  $1.50. 
—Group  IX.  Wool  and  Silk  Fabrics,  etc 
$1.00.— Group  X.  Clothing,  fancy  Articles, 
etc.  $0.75.— Group  XII.  Leather,  Boots, 
etc.  $0.75.— Group  XIV.  Apparatus  for 
Heating,  etc.  $1.00.— Group  XV.  BnUd- 
ere'  Hardware,  etc.  $0.25. — Group  XVII. 
Carri*iges.  etc.  $0.26.— Group  XVIIL 
Railway  Plant  Rolling  Stock,  etc.  $l.'2.% 
Group  XX.  Motors,  etc.  $1.5«». — Group 
XXI.  Machine  Tools,  etc.  $0.25. -Group- 
XXIIL  Agricultural  Machines,  etc.  $0.75. 
—Group  XXIV.  Instruments  of  Medicine, 
Surgery,  etc.  $1.00.— Group  XXV.  Musi- 
cal Instruments,  etc.  $1.— Group  XXVI. 
Agriculture  and  Engineering.  $0.75. — 
Group  XXVIL  Plastic  and  graphic  Art 
$0.75.  Group  XXVllL  E<lucation  and 
Science.  $1.00.— Group  XXIX.  Horticul- 
ture. $0.25.  Groups  XXX  t4.  XXXV.  Live- 
stock. $0.75.— Group  XXXVI.  Pomology. 
$0  25.— Collective  Exhibits.  $0.25.  Pbi- 
ludelphia.  8vo.  Ltppincolt  <£  Co.  (An- 
nouncement.) 

Reports   of    British    Commission. 

{Parliamentary.)  London.  8vo.  1  Vol. 
texts.     1  Vol.  plans,     lis.  6d. 

Ceramic  Art,  a  History  of  — ,  a  descriptive 
and  philosophical  Study  of  the  Pottery  of 
all  Ages  and  all  Nations.  Albert  Jacque* 
mart.  New  ed.  New  York.  8vo.  illus. 
Scribner,  Welf»rd  d  Armstrong.     $10.50. 

CbemiHtry,  inorganic  — .  for  Students  in 
elementary  Classes  of  the  Science  and  Art 
Department.  W.  B.  Kemshead.  (Col tins* 
elementary  Series.)  Enl.  ed.  LK>ndon. 
12mo.     Collins.    Is.  Gd. 

Part  II.— The  MeUls.     Comp.  by  J. 

C.  Thorpe.  (Advanced  Science  Series.)  Neir 
York.    12mo.  illus.    Putnamt.     $1.50. 

System  of  volumetric  Analysis.      Emil 

Feischer.  Trans.,  wiihNotesand  Additions* 
from  2d  German  Ed.,  by  M.  M.  Pattisou 
Muir.  London.  8vo.  MacmUlan  tt-  f.\}^ 
(New  York.)    7s.  6d. 

Treatise  on  — .    H.  E.  Roscoe  and   C. 

Schorlemmer.  Vol.  I.  The  non-metallic 
Elements.  London.  8vo.  iilos.  MacmtlUm 
(Neto  J'orfc.)  21s. 

Civil  Engineers,  Minutes  of  Proceedings  of 
the  Institution  of ,  with  other- 
selected  and  alwtracted  Papers,  ed.  by  Jamt » 
Forrest,  Vol.  XLIX.  Sessions  1876-187:. 
Part  3.  London.    8vo,  illus.    Inst.  On/  A*wj/. 

,  Proceedings  of  the  Swedlsl^ 

Society  of .      Vol.   XLI.      Part    2. 

Stockholm.    4to,  illus.    (Swedish.) 

Concrete  :  its  U»e  in  Building  and  the  Con- 
strue ion  of  Walls.  Floors.  &c.  Thoma« 
Potter.  London.  8vo,  illus.  Spans.  (A'eio- 
York.     4s. 

Conic    Sections,   the  Book  of ,   treated 

geom^'trically.  with  an  elementary  Treatif«e 
on  Analytical  Geomttry.  F.  Harrison. 
London.    8vo.     Stewart  dk  Co.    Is, 

Cotton  Goods,  Sizing  of ,  and  the  CauAe» 

and  Prevention  of  Mildew.  W.  Thomnon. 
Manrheslfr.    8vo.     Palmer  d  Howe.     78. 6d. 

Spinner,  the  practical .     M. Stt>tt« 

9th  ed..  rev.,  with  add.  Eianples  and  Ta- 
blet*, adapting  the  Work  to  modern  Practice^ 
Manchester.    8vo.    Heywood.     128. 
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Cj-clopaedla,  general  Index  to  th«  American 
— .  Dr.  Conant.  New  York.  8vo.  Apple- 
tont.    (Announcement.) 

Drawing  Books,  illustrated. —Mark  M.  May- 
cock.  In  8  volii.  Vols.  V  and  VI L  Buffalo. 
M.  Taylor.    (Announcement.) 

How  to  Draw  a  StraiKht  Line,   a  Lee- 

tore  on  LinkaKea.  A.  B.  Kempe.  (Nature 
Series.)  London.  8to,  illus.  Macmillan . 
(Aw  York.)    la.  6d. 

industrial  — .    D.  H.  Mataan.    New  ed., 

rev.  and  enl.  by  D.  F.  Thompson.  New 
York.     Wtley  k  Sons.     $8.50. 

Linear.  Perspective  and  Model  — ,    a 

School  and  Art  Class  Manual.  Laurence 
Ander^n.  London.  4to. illua.  MitemiUan. 
Snp  Vork.    fAnnouncenient.) 

Education,  the  Cyclopipdia  of  — ,  by  Henry 
Kiddle  and  Alexander  J.  Schem.  New 
York.    8vo.    Stt-iger. 

Kncyc.lopjedia  Britannica,  a  Dictionary  of  Arts. 
Sciences  and  general  Literature.  9th  ed. 
(.\merican  Reprint.)  Volg.  V.  VL  Phila- 
delpliia.   Hvo.  illns.  SUtddart.    $5.00  per  vol. 

Engineering  Conntmctiou,  aTreatine  on . 

embracing  DlHcuKaions  of  the  Principles  in- 
volved and  Dewriptions  of  the  Materials 
employed  in  Tiiuuelling,  Brid»fiug.  Cauul 
and  Roa<l  Building,  etc.  .7.  E.  Shields. 
New  York.  12mo.  Uiu«.  Van  Nostrand. 
$1.50. 

Papers.  AbntractH  of ,  in  foreign 

TranB^ictionf  und  P«'rio<UcalN.  pd.byJannH 
Forrest.  (Miuuteu  of  PrtH't-eding-.  Inntitu- 
tionofCivii  Knainct^n*.  V«>1.  XLVIII.)  L»>n- 
don     Hvo.     Jn$t.  Civil  Kvg. 

Eiigiueers'  and  Contractorn'  lllu»trated  Book 
of  Prices  and  EngineerB'  Directory  f<»r 
lH77-«.  Loudon.  4to.  Spons  (Sno  York). 
7b.  6d. 

.  Printed  Papers  of  the  EssayouK  Club 

oftheCorp^of .  read  during  Winter  of 

1876-77.  Nos.  XI^XLIV.  Wiilcts  Pomt 
4to. 

.  ProceedingH  of  the  Austrian  Society  of 

and  Architects.    V«.l.  XXJX.     Part  7. 

Yieona.    4U».  illii«.     (Oernian.) 

Pn>ceedingi«  of  the  Society  of and 

ArchitecU  of  Hanover.  Vol.  XXI II;  Part  3. 
Hanover.     4to.  illus.     (Ocrman.) 

• .     TrauHactions      of     the     North      of 

England  Institution  of  Mining  and  Mechani- 
cal — ,  Vol.  XXVI.  Fart  4.  Newcastle-on- 
Tyne.    8vo.  illus. 

EphetueriM,  the  American  —  and  nautical 
Almanac  for  Yejir  1880.  Ed.  by  J.  H.  C. 
Coffin.  Washington.  8vo.  Gov.  IVinting 
Offic. 

Fern  World,  (the).  Francis  G  Heath.  L«m- 
don.    Hvo,  lUuH.,  Low.     12«.  fid. 

Ferns,  British  aii'd  foreign  ;  the  History. 
Organography,  Classification,  and  Enum*- ra- 
ting of  the  Specie  8  of  Garden  Ferns,  with  a 
Treatise  on  their  Cultivation,  etc.  John 
Smith.  Eiil.  «»<l.  (London  tJeprint.)  New 
York.  8vo,  illus.  Putnams.  (Announce- 
ment)   $3  ."SO. 

Floods  in  th»*  River  Thames,  Prevention  of  -  . 
(Parhanieutary  lic\i*  rt  )     Tendon.  Hvo.  Hh. 

Gm  rompenies,  (Metro|M>lis).  Accounts  for 
1876.  (Farliamcutary  Report.)  London. 
8v().    4d. 

Oeogriphy,  elementary  Lessons  in  physical  — 
Arcliil>ald  Geikte.  London.  lOmo,  illus. 
Maemillnn.    (yew    York).     $1.75. 

G«ology,  Class  Bo<»k  in  --.  J.  8.  Newberry. 
SewYork.    AppleUms.     (Annountement.) 

Elements  of  — .     Jos.  Le  Conte.     New 

York.    AppletonM.    (Announcement). 


Geometry,  Elements  of  — .  George  A.  Went- 
worth.  Boston.  Ginn  dt  Heath.  (An- 
nouncement.) 

Gunnery,  Manual  of  — ,  for  Her  Majesty's 
Fleet,  with  Alterations  to  January  1st,  1877, 
London.  16mo.  (BrltiHh  Gov.  Publication. ) 
2s. 

Health,  the  Public  Health  Act,  1875  (38  &  31» 
Vict.,  Cap.  55).  and  the  Rivers  Pollution 
Prevention  Act.  1H76  (39  A:  40  Vict.,  Cap.  75). 
Text  of  the  (Queen's  Printers'  ed..  precedetl 
by  a  complete  Index.  F.  Stratton.  London. 
Hvo.     Knight.     38. 

Heat,  an  elementary  Treatise  on  — .  in  Rela- 
ti<m  to  Steam  and  the  Steam-Engine.  (^. 
Shann.  London.  Hvo.  illus.  Maemillan. 
[yew  York.     Announcement.) 

Heliotype  Process,  (the).  E.  Edwards.  Bos 
t(»n.    4to.  illuH.     Osgooil. 

Indicator  Diagram  practically  Considered. 
N.  P.  Burgh.  .Mhed.  London.  Hvo.  Sp«»nt. 
(Sew  York.)     Ss.  6  I. 

Industrial  Art:  a  monthly  Review  of  technical 
and  Ki-ientific  Edu(;atiou  at  Home  and 
Abroad.  No.  I.  Loudon.  4to. //rtrJicicAre.  \^. 

Infantry,  a  Key  to  the  Field  Exercise  and 
Evolutions  of  — .  as  revi^'ed  in  1877.  With 
I  lutes  of  Attack  F«»rmation8.  W.  D.  Maltou. 
London.     16nio.     flotcn.    Is. 

lns«»cts,  our  cojumon  — .  A.  S.  Packard. 
New  ed.  B«>Hton.  lUus.  Estei  d^  Lauiiat. 
(Announcement.)     $1.50 

Invertebrates.  Huxley'n  Manual  of .     New 

Y'ork.     j/fjtl^ttms.     (Announc«'nient.) 

Iron  Smeltei  B  Pocket  Anal>  Mi  Book.  ThoniaR 
Whitwell.     London,     ir.nio.     Tntbner.     5h. 

Labor  and  Caj)ital.  the  Qutstion  of  —  — . 
John  B.  Jervis.  New  Y"ork.  12mo.  Pul- 
nnm».     ?J  '25. 

Latitude.  Tables  for  finding  —  of  a  Place  by 
AltitudeHof  P<»laris,  .Supplement  to  Amer- 
ican K|)hemertH  and  Nautical  Almanac  f<>r 
year  1H8<».  Ed.  by  J.  H.  C.  Coftin.  Wawh- 
ington.     Hvo.     a-  V.  Printing  Office. 

Least  SqiiareM,  an  elementary  Dincusslon  of 
the  Pnnciiiles  of  —  — ,  Reprinted  from 
Jounml  of  the  Franklin  Institute.  Man^. 
field  Merrinian.  Philadelphia.  8vo.  Fraul- 
lin  Institute. 

.  Elements    of    the    Method    of 

Mansfield  Merriman.  London.  12mo. 

Maemillan  (yew  Ynrk).     $2.50. 

Light,  a  Series  of  simple,  entertaining  and  in- 
expensive Experiuientsln  the  Phenomena  of 
Light.  (Vol.  I,  experimental  Science  Series 
for  Beeinners.)  Ed.  by  Allred  M.  Mayer 
as't  by  Charles  Barnard.  New  York.  12mo, 
illus,     Applelonit.     $1.00. 

Locomotive  Emnne  Driving  from  the  Foot 
Plate,  a  practical  Manual  for  Engineers  in 
Charge  of  Lm'omcttive  Engines.  Michael 
Reynolds.  London.  12mo,  illus.  Lock- 
wood,  Crostn/  <f  Co.     4s.  6d. 

Mathematics,  the  .\merican  Journal  of  pure 
and  ai)itlied  — .  Ed.  by  J.  J.  sylvest**r  and 
W.  E.  Stt»ry.  Published  under  Auspices  of 
the  John  Hopkins  ruiversity.  Quarterly. 
Baltimore.  4to.  (Announcement.)  Per 
year.     $.^.00. 

Muusurinu  Machine,  the  Whitworth— in(  bid- 
ing Descriptions  of  the  Surface  Plates. 
Oaiitiea.  and  other  measuring  Instrument.s 
made  by  Jorte|>h  Whitworth.  T.  M.  (i«»od- 
eve  andC.  P.  B.  Shelly.  London.  4to,  illiis. 
Longmans.      (Van    yostrand,    yew    York.) 

$io\o. 

Mechanics,  adapted  for  the  extra  Subject  of 
the  New  (^)de.  H.  Evers.  Loudon.  12uio. 
Collins,     (kl. 
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Book  of  — .     Parti:   SUlics.     R.  O. 

Thorpe.    London.    12mo.    Steioart.     Is. 

,  elementary  Principles  of — .   Devolson 

Wood.  New  York.  WUey  dk  Sons.  (\n- 
nouticement.) 

Microscope,  practical  Hints  on  the  Selection 

and  Use  of .    2d  ed.,  enl.    John   Phln. 

New  York.  12mo,  illus.  Ind,  Fublishing 
Co,     $0.7.5. 

Mississippi  Blver,  Report  on  the  Physics  and 

Hydraulics  ol ,  upon  the  Protection  of 

the  alluvial  Region  t^ainst  Overflow,  and 
the  Deepening  of  the  Mouths.  Reprinted 
with  Additions.  No.  13.  Prolessional  Papers 
Corps  of  Engineers,  U.  8.  A.  A.  A.  Hum- 
phreys and  H.  L.  Abbot.  Washington. 
4to,  illus.     Gov.  Printing  Office. 

,  Seventh  Reiwrt  upon  the  Im- 
provement of  the  South  Pass  of  the  Miss- 
ifsippi  River,  showing  Conditions  of  Works, 
July  24,  1877.  M.  R.  Brown.  Washington. 
8vo,  illus.    Gov.  Printing  Office. 

Money  and  legal  Tender  in  the  United  States. 
Henry  R.  Linderman.  New  York.  12mo. 
J'iUnams.    (Announcement.) 

Naturalists'  Guide  in  Collecting  and  Preserv- 
ing Objects  of  natural  History,  with  a  com- 
plete Catalogue  of  the  Birds  of  eastern 
Massachusetts.  C.  J.  Maynard;  illus.  by 
E.  L.  Weeks.  Rev.  ed.  Salem.  12mo. 
yaluralistt'  Agnicy.     $2.00. 

Natural  History  and  Antiquities  of  Selborne. 
Gilbert  White.  New  ab'gd  ed.  London. 
12mo.  Illus.  RouiUdge.  (Sexo  York.  An- 
nouncement.)   $1.75. 

Philosophy,  Elements  of—.   A.  E.  Dol- 

bear.  Boston.  Ginn  d;  Heath.  (Announce- 
ment.) 

Nautical  Terms  and  Phrases,  for  naval  and 
mercantile  Officers,  Engineers,  shipowners. 
Merchants,  Sbipbrokers,  Travelers.  &c.  E. 
Pornain.  Loudon.  Simpkin.  (Van Nostrand. 
New  York.)    8vo.     $2.00. 

Navigation  and  Shipping.  Statement,  1876. 
(Parliamentary  Report.)  London.  8vo. 
3s.  6d. 

Oj.tics,  the  undulatory  Theory  of—,  for 
Use  of  Students  in  the  University.  G.  B. 
Airy.  New  ed.  Loudon.  8vo.  Macmitlan. 
{.Vcw  York.)    Bb.  6d. 

Painting,  a  Treatise  on — .  Leonardo  da  Vinci. 
From  the  Italian  by  John  Francis  Riguud; 
with  Life  of  Leonardo  and  Acfouut  of  his 
Works  by  John  W.  Brown.  New  ed.  rev. 
London.     12mo.     $2.00. 

Parks  and  Gardens  of  London,  the  Royal— 
their  History  and  Mode  of  EmbelltHhraent, 
with  Hint*  on  the  Propagation  and  Culture 
of  the  Plants  employed,  the  artistic  Ar- 
rangement of  ColorH,  &c.  Nathan  Cole. 
London.  8vo,  illus.  Journal  of  horticulture 
Office.    68. 

Philosophy,  modem  Philosophy  from  Des- 
cartes to  Schopenhauer  and  Hai-traann. 
Francis  Bowen.  New  York.  8vo.  Scribner, 
Weljnrd  <£  A  rmstnmg.     $3.00. 

recent  British ;  a  review  ^itb  Crlti- 

ciHms.  D.  Masson.  3d  ed.,  with  add. 
Ciiapter.  London.  8vo.  MacmiUan.  [Sew 
Yrk)    68. 

l^olaris,  Navigation  of  the  North  Sea  Expedi- 
tion, U.  S.  Whip  Polaris.  Ed.  by  C.  H. 
Davis.  Washington.  8vo,  illus.  Gov. 
Printing  Office.    New  York.     Appleton*. 

Pottery  and  Porcelain.  Charles  W.  Elliott. 
New  York.    Applet^ms.    (Announcement) 

I^nting,  the  Invention  of—,  a  Collection  of 
Facts  and  Opinions  descriptive  of  early 
Prints  and  Playing  Cards,  the  Block  Books 


of  the  16th  Century,  the  Legend  of  Lonrens, 
Janszoon  Coster  of  Haarlem,  and  of  the 
Work  of  John  Gutenberg  and  his  AssociateH. 
Theo.  L.  De  Vinue.  New  York,  bvo,  illua. 
Francis  Hart  t£  Co.     $10  00. 

Pumping  Engine,  the  Whiston St,  Hel- 
ens, Lancashire.  Thomas  S.  Stooke.  (Ex- 
cerpt Minutes  of  Proceedings,  lustitution 
of  Ci  11  Engineers.)  London.  8vo,  illos. 
Jmt.  Civi   Eng. 

Punctuation,  a  Handbook  of ,  coutaining 

the  more  important  Rules,  and  an  Exposi- 
tion of  the  Principles  upon  which  they  de- 
pend. Joseph  A.  Turner.  New  rev.  ed. 
Philadelphia.      16mo.    Lippincott.     $0.75. 

Pyramid.  Philltla.  or  Solution  of  the  Mystery 
which  for  4000  Years  has  shrouded  the 
Great  Pyramid  in  Egypt.  Charles  Casey. 
4th  ed.    Dublin.    8vo.     Carson.     28. 

Railroad.  Report  of  Milton  Courtright,  Chief 
Engiuoer  of  the  New  York  Elevated — .  June 
1,  1877.    New  York.    8vo. 

Railway.  Report  of  Surveys  and  preliminarr 
Operations  on  the  Canadian  Pacific— up  to 
Jaruary.  1877.  Sandford  Vleming, Engineer 
in  Chief.    OlUwa.    8vo,  illus. 

.  The  Midland  —its  Rise  and  Progress. 

Frederick  S.  Williams.  3d  ed.  Loudon. 
8vo.     Bemrose.    2l8. 

Railways.  Permanent  Way,  rolling  Stock,  and 

technical   Working  of ,  foUowed  by  an 

Api'vendix  on  Works  of  Art.  Charles  Couche. 
Trans,  from  the  French  by  James  N. 
Shoolbred.  4  vols.  Loudon.  DuitoM  <C  Co. 
Vol.  I.  4to.  text,  atlas  of  plates.    40«. 

Victorian .  (Parliamentary  Report) 

London.    8vo.    8d. 

Rigger's  Guide,  and  Seaman's  Instructions 
for  Rigginor  Ships  in  Rope  or  Wire.  C. 
Bushell.  6th  ed.  London.  12mo.  Simp- 
kin.     38 

Sanitary  Condition  of  City  and  Country 
Houses.  George  E.  Waring,  Jr.  New  York. 
18mo,  illus.  (Van  Nostrand's  Science 
Series.)     Van  Nostrand.    $0.50. 

Science,  Mauchenter- liectures  for  the  Peo- 
ple. 8th  Series.  1876-7.  Profs.  Rosooe, 
Williauison  and  Loi-kyer.  London.  12mo. 
MacmiUan.      {Nrw  York.)     $0.76. 

Principles  of—.  W.  S.  Jevoue.  Lon- 
don,      rimo.      Macm%llan.       {New  York.) 

Warfare  of—,  with  prefatory  Note  by 

Prof.  Tyndall.  Andrew  D.  White.  2<1  od. 
London,     ^vo.     Henry  S.  King.     38.  6d. 

Sciences,  a  Vocabulary  of  philosophical , 

including  the  Vocabulary  of  Philosophy, 
mental,  moral  and  metaphysical,  by  Wll- 
llam  Fleming,  from  2d  and  3d  ed..  ed.  by 
Henrv  Calderwood.  Charles  P.  Krauth.  New 
York.'  Shfldon  rf  Co.     $3.50. 

Sewage,  Purificatiou  of  Water-carried — .  Data 
for  the  Guldnnce  of  Corporations,  U>ca] 
Boards  of  Health,  and  sanitary  Authorities. 
Henry  Robinson  and  John  C.  Mclliss. 
New  York.  8vo.  Pulnams.  (Aunounoe- 
nient.) 

Shipping  Telegram  Code.  London.  Xorie  4: 
WUfon.    26b. 

Star  Atlas  for  the  Library,  School  and  Ob- 
servatory, (new).  Richard  A.  Proctor.  New 
York.    8vo.    Putnams.     $2.50. 

Gazing,  past  and  present.    Prof.  Lock- 

yer.  London.  JUacmUian,  (Announce- 
ment.) 

.  Half  Hours  with —  Richard  A.  Proc- 
tor, 8th  ed.  London.  4to,  illus.  Hard- 
wicke  A  Bogue.    6s. 

Statics,  Treatise  on—,  containing  some  of 
the  fundamental  Propositions  in  Electro- 
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Static*.  G.  M.  MiDchin.  London.  8vo. 
J^ttgmans.  (Van  Nottrand.  Aew  York.) 
♦5.25. 

Steam-Engine.  the  Theory  and  Action  of  — 
— ,  for  practical  Men.  W.  H.  Northcott. 
London.  8vo,  illug.  Cauel,  Pettfr,  d:  Gat- 
ptn.     {\ew  York.)     f3.50. 

Surveyors,   general    Inntnictions  for  hydro- 

r^Tiphic .    (PritlHh   Gov.  Publicationa.) 

London.    8to.    Is. 

T«uit-«  loi  tbf  Vae  of  ICnglneera  and  Architorta, 
C.  J.  Bellamy.  2d  ed.  Loudon.  8vo.  Stan- 
ford.     158. 

Tbamef).  the  River  — .  John  B.  Redman.  With 
Ab«tra.  t  of  DiscuKt^ion.  (Excen-t  Minmea 
of  Proceeding?,  Institution  of  civil  En^l- 
weers.)  London.  8vo,  illua.  Jmt.  Vipil 
Eng. 

Tunuel  Conatmction  and  the  Sydenham  Tun- 
nel. London.  Chatham  &  Dover  Railway. 
A.  E.  Baldwin.  (Excerjit  Miuiitea  of  Pro- 
(vediogs,  luatitutiou  of  Civil  Eiitfineora.) 
London.     8vo.  illna.    Inff.  fSnl  Kng. 

Wilier   Puriflcfltion,  Hand  B  »ok  of , 

for  the  Guidance  of  Corporutlonn,  local 
PoardB  of  Health,  and  rauitary  Authorities. 
Henry  Robii  a  >n  and  John  C.  MellihH.  Ixin- 
don.  8vo,  iJluH.  (  Van  Aottrand,  New  York.) 
$7.50. 

Supply.    Report  on  the  variona  Pro- 

jecU  lor  the  of  San  Francisco, 


made  to  Board  of  Water  CommiHsioners  by 
George  H.  Meudall,  Engineer.  San  Fran- 
cisco    Hvo,  map. 

Works.    Annual  Report  of   Board  of 

Water  Commissioners  of  Toronto,  and  Re- 
port of  Chief  and  Consultiug  Engineer. 
Toronto.    8vo. 

Wealth.  Economical,  or  the  Science  of  Wealth, 
a  Treatise  on  Political  Iconomy.  for  use  of 
8i-hoolH,  (.'oUe^'en  and  the  general  Reader. 
J.M.SturUvant.  New  York.  8vo.  Pulnanu. 
fl.7.>. 

.    Enquiry  into  the  Nature  and  Canses 

of  the  Wealth  of  Nations.  Adam  Smith. 
New  ed.  New  York.  8vo.  Putnanu.  (An- 
nouncement.)    S'i.fM). 

How  shall  the  Nation  regain  Pros- 
perity :  a  DiwuMsion  of  the  Elements  and 
Amount  of  our  natiouHl  Wealth,  and  tht» 
Causes  and  Remedies  lor  the  present  indus- 
trial, commercial,  an<l  ftnaucinl  Depression. 
David  A.  Well*.  New  York.  8vo.  J'uinanis. 
(Announcement.) 

Weather  Wamlnj/s  for  Watchers,  with  concise 

Tables   for  cal<uUting   Heights.      London. 

It2in'».     Hnuhtou.     In. 
Works.    Metropolitan    lioard    of    _.      (Parll- 

mentary  Report.)  lH7t).  Lon<lon,  8vo,  Is.  3d. 
Yathtnmn's  Handy  Bw)k  for  Sea  I'ne.     W.  H. 

Ronher.      London.      8vo.       (Van  Xastrand. 

Sew  fork.)     $1.75. 


ADDITIONS   TO 

I.IBRARY    ANI>    MUSKUM. 


From    American    Institute    of    Archi- 
tects, New  York  : 
Procecilmgs  of  the  Ninth  Annual  Convention 
ot  the  Ini-titute,  heM  in  PhUadeiphia.  Oct. 
11  and  II,  1876.    New  York. 
From  American  News  Co.,  New  York: 
The  American   Bookseller,  from  July,  1877. 
A  semi-monthly.     >ew  York. 

From  .American  Vulcanizing  Wood  and 
Luml)er  Co.,  New  York. 
Art  of  Seasoning  and  Preserving  Wood  and 
Lumber  by  Vulcanizing.     New  York,  1877. 
From  Austrian  Society  of  Engineers  and 
Arthitects,  Vienna  : 
Journal  of  the  Society.     Vol.  XXIX.    Parts 
VU  and  VIIL     Vienna,  1877. 

From  E.  P.  Boon.  New  York  : 
Catalogue  of  scientiflc  Pamphlets,  for  sale  by 
E.  P.  Boon,  Agent.     New  York.  1877. 
From  J  C.  Campbell,  New  York  : 
B^ulations   establinhing    a  S^ale  of  Water 
Henu  for  City  of  New  York.    May  1, 1876. 
From  O.  Chanute.  New  York  : 
portion  of  a  Spruce  Pile  diiven  in  1870  at 
Weehiwken,  in  North  River  Dock,  eaten  off 
by  T^fdo  i\avalu  at  surface  of  the  Mud,  by 
December,  1876. 

From  A.  J.  Cbapke,  St.  Louis,  Mo. : 
Report  of  Board  of  Water  CommiHMioners  of 
CMty  of  St  Ixmis.  with  Chief  Engineer's 
Reports  for  Yvmn  1865  to  1876.    St.  Louis. 
From  Claxton,  Remsen  k  HaffelUnger, 
Philadelphia : 
Treatise  on  the  Use  of  Belting  for  the  Trana- 
roiaeion  of  Power.    J.  H.  Cooper,  Phihwiel. 
phia,  1877. 


From  J.  H.  C.   Ct)ffln.  Washington: 
Ameri<-an  Ephemeris  aii<i    Nautical  Almanac 

for  18M0.     WttMhlngton.  1H77. 
Tables  for  Finding  the  LHtiiude  of  a  Place  by 
Altitudes  of  Pularli*.     WaHlnuKlon,  1877. 
From  F.  Colli ngwtH>d,  New  York  : 
Speciflcatltms   for   Granite    Fa<'e,    Arch    and 
other  Stone,  required  tor  the  New  York  and 
Brooklyn  Approaches  tu  East  River  Bridge. 

From  the   Committee  of   Publication, 
Vienna  : 
Journal  of  Artillery  and  Milltarj*  Engineering, 
from  January,  1«77:  a  .Monthly,     ((iermau.) 
From  J.  J.  R.  Croes,  New  York  : 
City   of  New  York.     Department   of   PubUc 
Parks.     Proposals  for  ct)U8tructing  Sewers 
in   Brook    Avenue,    in  Molt  Haven  and  in 
143d    Street.      Separate    numbers.      New 
York,  1K77. 

From    D.   Draper,  New  York  : 
Report  of  the  Director  of  the  New  York  Me- 
teorological   Observatoiy,    Dei)artment    of 
Public  pjrks,  tor  Year  1H76.     D.  Drai>er. 
From  E.  Fd wards,  Boston  : 
The  Helhitype  Proi-esH.     Boston.  1877. 

From  C.  E.  Emery.  New  York  : 
Report  oi  the  trial  of  Steam  Machinery  of 
U.  S.  Revenue  Steamer  ••  GallMtin  "  in  Dec. 
and    Jan'y,    1874-5.     Washington.     (Copies 
for  distribution,) 

From  Essavons  Club  of  the   Corpa  of 

Engineers.  Willet's  Point,  N.  Y.  : 

Printed  Papers  of  the  Club,  read  during  the 

Winter  of  1876-7,  being:   XL— The  Shock  at 

Ballet's  Point ;  Gen.  .\bbot.     X LI— Station 

Errors  near  49th  Parallel;  Litut.  Greene. 
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XLII— Two  Levels  lo  Zenith  Telescope 
Method  :  Lieut  Bailey.  XLIII— Notes  on 
Magnetic  Determinations,  and.  XLIV^Notes 
on  Distribution  of  Magnetism  ;  Capt.  Ray- 
mond. 

From  J.  T.  Fanning,  Manchester,  N.H.: 
Treatise  on  Water  Supply  Engineering,  re- 
lating to  Hydrology,  Hydro  DynamlcM.  and 
Construction    of   Water    Works   in    North 
America.    J.T.  Fanning.     New  York,  1877. 
From  S.  Fleming,  Ottawa,  Can. : 
Rexwrt  of  Surveys  and   preliminary  Opera- 
tions on  Canadian  Pacific  Railway,  to  Jan- 
uary Ist      8.  Fleming,  Engineer  in  Ctilef. 
Ottawa,    1877. 

From    D.    M.    Greene— another   copy 
from  J.  D.  Van  Buren,  Jr.— Albany, 
N.  Y. : 
Annual  Report  of  State  Engineer  and  Sur- 
veyor, on  Canals  of  the  State.  February  16, 
1877.    Albany. 

From  P.  C.  Haines,  Engineer  Secretary, 

Light  House  Board,  WaHhingtou  : 

List  of  Beacons,  Buoys,  Stakes,  Spindles,  and 

other  Day  and  Night  Marks,  in  1st.  3d,  4th, 

r>ih.  6th.  8th,  lOtb.   11th.  12th,  and    13th 

Light  House  Districts.    Wa^jhington. 

From    Hanover   Society    of  Engineers 
•nd  Architects.  Hanover  : 
Catalogue    of   R«)yal    Polytechnic  School  of 

Hanover  for  1 877-8.    (German.) 
Journal  of  the  Society.    Vol.   XXIII.    Part  3. 
1877.    {(Jerman.) 

From  Gen.  A.  A.  Humphreys,  Chief  of 
Engineers,  U.  S.  A.     Washington  : 
Report  upon  Physics  and  Hydraulics  of  Mis- 
sissippi River,  on  Protection  of  the  alluvial 
Region  against  Overflow,  and  on  Deepening 
of  the  Mouths.     Reprinted,  with  Additions. 
A.  A.  Humphreys  and  H.  L.  Abbot.    W^ash- 
Ington,  1876. 
Seventh  Report  upon  Improvements  of  South 
Pass  of  the  Mississippi  River,  showJuK  Con- 
dition of  Works.     July  24th,  1877.     M.  R. 
Brown.    (Copies  for  distribution.) 

From  Institution  of  Cl\il  Engineers. 
London  : 
Excerpts  from  Minutes  of  Proceedings,  Ses- 
sions 1876-7,  as  folio  «ve  : 
Abstracts  of  Papers  in  foreign  Transac- 
tions and  Periodicals. 
Economical    Method   of    manufacturing 
Charcoal  for  Gunpowder.   George  Hay- 
craft    With  Abstract  of  Discussion. 
History  of  the  modern  Development  of 
Water-Pressure    Machinery.      William 
G.  Armstrong.     With  Abstract  of  Dis- 
cussion. 
Street   Tramways.      R.    Souttar.      With 

Abstract  of  Discussion. 
The  River  Thames.    J.  B.  Redman.  With 

Abstract  of  Discussion. 
Tunnel  Construction,  and  the  Sydenham 
Tunnel,  London.  Chatham    &    Dover 
Railway.    A.  E.  Baldwin. 
Whiston  Pumping  Engine,  St.  Helen's, 
Lanca-shire.    F.  8.  Storko. 
Minutes  of  Proceedings,  with  other  selected 
and  abstroctp'l   Papers.    Sessions    1876-7. 
Part  3,  Vol.  XLIX. 

From      Iron     and      Steel     Institute, 
London ; 
Journal  of  the  Institute.    1877.    London. 

From  J.  B.  Jervis,  Rome.  N.  Y.  : 
The  Question  of  Labor  and  Capital.    J,  B. 
Jervis.     New  York,  1877. 


From  C.  Latimer,  Cleveland,  O. : 
Atlantic  &  Great  Western  Railway.    Compara- 
tive Statement  of  Expenses  in  Engineering 
Department.  May  and  June,  1^76  and  1877. 
2  sheets. 

From  Louisiana  Cotton  Tie  Co.,  New 
Orleans  : 
Treatise  on  the   Rationale   of   compresaiug 
Cotton.    S.  H.  Gilman.    New  Orleans. 

From  G.  H.  Mendell,  San  Francisco: 
Report  on  the  various  Projects    for  Water 
Supply  of  San  Francisco.    G.  H.  Mendell, 
Chief  Engineer.    1877. 

From  M.  Merriman,  New  Haven,  Conn: 
Elementary  Discussion  of   the   Principle  of 
Least  Squares.  M.  Merriman.  Philadelphia, 
1877. 

From  R.  J.  Morrison,  New  York  : 
The  City  Record.    VoLV,Part2.    New  York, 
1877. 

From  New  York  Elevated  R.  R.  Co... 
New  York  : 
Rapid  Transit  Meeting  at  Chickering  Hall. 

New  York,  1877. 
Rapid  Transit  Meetings  at  Lion  Park,  Harlem 
Association,  Chickering,  and  Parepa  Halls, 
and  Trinity  Building.    New  York,  1877. 
Reports   of  the  President  and  of  the  Chief 
Engineer,  June,  1877.  New  York.  2  numbers. 

From  North  of  England  Institution  of 

Mining  and  Mechanical    Engineers. 

Newcastlo-on-Tyne,  England  : 

Charter    and    By-Laws    of    the    Institution. 

General     Index     to    Transactions,    Vol.    I- 

XXVI,  1852-76, 
TransactionH,    April,    May    and   June,  1877^ 
Vol.  XX VL  Part  4. 

From  J.  E.  Nourse,  Washington  : 
Narrative  of  the  North  Sea  Polar  Expedition, 
U.  8.  Ship  Polaris.    Ed.  by  Rear  Admiral 
C.  H.  Davis.  U.S.  Navy.    Washington,  1876. 

From  P.  A.  Peterspn,  Toronto,  Can.: 
Toronto   Water  Works.     Annual  Report*  of 
the  Board  of  Water  Commissioners  and  the 
Chief  Engineer,  for  1877.    Toronto. 

From  G.  A.  Putnam's  Sons,  New  York : 
Putnam's  Library  Companion    a    quarterly- 
Summary  of  Publications.    F.  A   Perkins. 
New  York.  1877. 

From  B.  Quarltch,  London  : 
Catalogue    of  Periodicals,    Transactions    of 
learned  Societies,  fcc,  from  private  Prea8e» 
and  historial  Collections.    September,  1877. 
Londou. 

From    F.  Rlnecker,  Wuerzburg,   Ger- 
many : 
Mt  Riga  Railway.    Photographs  of  a  Loco- 
motive and  a  Train  on  a  Viaduct. 
Raising  a  Roof.  F.  Rinecker.  (German.  Copies 
for  distribution. ) 

From  E.  G.  Schweig,  New  York  : 
On  Uses  of  Galvanic  and  Faradic  Baths.  From 
Medical  Record.    New  York,  1874. 
From  Henry  Sharp,  London : 
Correspondence  on  Applicati(m  of  Steel  Plates- 
for  Manufacture  of  Steam  Boilers,  accom- 
panying  Results  of  Experiments  on  riveted 
Joints  and  Steel  Plates.    Loudon. 
Discussion  of  Treatment  of  Steel  Plates.  Lon- 
don, 1S68. 
The  Treatment  of  Steel  Plates.    Henry  Sharp. 

London.  1868. 
Results  of  Experiments  on  riveted  Joints  and. 
Steel  Plates.    D.  Klrkaldy,  Loudon,  1872. 
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Prom  T.  G.  Smith,  Buffalo,  N.  Y.: 
Plimpton  Fire  Proof  Elevator— a  Lithograph. 
Tolls  and  Transportation  ;  a  free  Canil  es- 
sential to  the  State's  Prosperity;  the  Water 
Route  superior  to  Railways.    A.  Richmond. 
Buffalo,  1877. 

Prom  Society  of  Civil  Engioeers.  Paris  : 
M'f'molra    and  Proceedings    of   the  Society. 
May  and  June,  1877.    Paris  (French). 

From  Swedish  Society  of  Civil  Engi- 
neers. Stockholm,  Sweden  : 
Proceedings  of  the  Society.    Vol.  XLI.,  Part 
I.    Sti^ckholm,  1877  (Swedish). 

From  W.  Steinway.  New  York  : 
Report  of  Board  of  consulting  Engineers  upon 
Plan  for  New  York  and  Long  Island  Bridge. 
New  York,  1877.    Several  copies. 

From  U.  S.  Naval  Observatory,  Wash- 
ington : 
Letter  to  Secretary  of  Navy,  annonncing  Dis- 
covery of  S4tellites  of  Mars.    Washington, 
1877. 

From  D.  Van  Nostrand.  New  York: 
New  Constructions  in  graphical  Statics.    H. 
T.  Eddy.    New  York,  1877. 


From  A.  B.  Venable,  San  Francisco  r 
An  Act  relative  to  Commissioners  of  Trans- 
portation of  State  of  California,  their  Powera 

and  Duties,    April  3d,  1876.    Sacramento. 

6  copies. 
Blank  Form  of  annual   Report  of  Railroad 

Companies  to  Board  of  Transportation  Com^ 

missioners,  for  Year  ending  June  30,  1877. 

Sacramento.    6  copies. 

From  J.  Wiley  k  Sons,  New  York: 
Elementary  Course  of  Civil  Engiieering  for 

Use  of  Cadets  of  U.  8.  Military  Academy. 

J.  B.  Wheeler.    New  York,  1877. 
FroraD.  Williams.  N.  Y.: 
The  Metallurgical  Review  :  a  Monthly.    Vol. 

I,  No.  1.    September,  1877.    New  York. 
From  miscellaneous  Sources  : 
Annals   of  the    Ministry  of  Public  Works. 

Mexico.    January,  1877  (Spanish).    2  copies. 
Catalogue  of  technical  Literature.      Ed.  by 

Bruno    Kerl.    New    Series.    1854-1875.    2 

vols.    Leipzic.     (German.) 
of  the  University  of    Cincinnati   for 

Year  1877-8. 
Report  of  Department  of  Public  Works,  for 

Quarter  ending  June  30,  1877.    New  York.. 


ANNOUNCEMENTS. 


Mketinos  of  the  Sociktt.— An  adjourned 
i^^ular  and  slated  meeting,  for  transaction  of 
business  and  consideration  ot  profesHional 
topics,  will  be  held  Thursday,  October  18th, 
at  eight  o'clock  p.  m. 

The  Twenty-fifth  Annual  Meeting  of  the 
Society  will  be  held  Wednesday,  November 
Tth,  at  ten  o'clock,  a.  m.  The  Annual  Report 
of  the  Board  of  Direction,  on  the  affairs  of 
the  Society,  including  the  Report  of  the  Trcas- 
arer,  »iU  be  presented  ;  officers  for  the  en- 
Bulngyear  elected  ;  the  Norman  Medal  award- 
ed ;  time  and  place  of  the  Tenth  Annual  Con- 
vention fixed  ;  ballots  fur  members  can- 
vassed ;  action  taken  upon  pending  amend- 
ments to  the  Constitution,*  relating  to 
the  proposal,  election,  classification,  remis- 
sioD  of  dues,  prohibition  f^om  voting  and 
espolaion  of  members,  and  to  the  By-Laws 
relating  to  adoption  of  future  amendments  ; 
alao  upon  resolutiont  defining  duties  of  the 
Secretary ;  and  other  important  business 
done. 

Reports  from  Committees,  as  follows,  will 
be  called  for  ; 

Centennial  Commission  of  the  Society, 

Thbodobk  G.  Ellis,  Chairman. 

Gauging  of  Streams,  and 

Nomoiclatnre  and  Classiti cation  of  Masonry, 
J.  James  R.  Croeh,  Ckairman. 

Metric  System  of  Weights  and  Measures. 

Clememh  HER6CHEL,  Chairman. 


•For  text  of  these,  see  pages  50,  51,  and  H6. 
t  For  text  of  this,  see  page  86. 


Permanent  Quarters  for  the  Society, 

John  Boo  art,  Chaiman. 
Resistance  of  Riilway  Trains,  and 
Uniform  Acx*ount8  and  Returns  of  Railroad 

Companies William  P.  Shinn,  CViair- 

man. 
Tests  of  American  Iron  and  Steel, 

W.  SooY  Smith.  Chairman. 

An  informal  dinner  for  members  of  the 
Society  and  invited  guests  will  be  had  in  the 
evening. 

A  circular  has  been  sent  to  members,  em- 
bodying this  announcement,  asking  each  to 
say  whether  he  will  be  present  at  the  Annual 
Meeting,  and  If  he  will  J  >in  in  the  dinner 
proposed  ;  also  to  state  his  preference  as  to 
time  and  place  of  the  next  the  Tenth— An- 
nual Convention.  Members  are  requested  to 
promptly  forward  replies  to  the  Secretary. 

Papers  have  beeh  pbesented  since  last 
announcement,  as  follows: 
Levees  ;  a  Discussion. 

J.  Foster  Flaoo,  Aug.  25,  1877. 
Connected  Arc  Marine  Boilers  ;  a  Discussion. 

J.  FobTER  Flagg,  Aug.  31,  1877. 

Papers  oh  enoineeeino  Subjects,  giving 
results  of  practice,  or  in  dIscu8£>ion  of  perti- 
nent theoretical  questions,  are  desired  from 
members  of  the  Society;  their  comments 
(whether  or  not  present  at  meetings  of  the 
Society)  upon  papers  published  In  Transac- 
tions are  solicited,  and  they  are  urged  to  con- 
tribute from    note-bookd   and  other  similar 
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records  whatever  may  bear  upon  the  subjects  Wheroas,  the  metric  system  of  weights  and 

considered,  or  refer  to  other  practical  topics.  measures  is  now  extensively  used  abroad; 

A  list  of  subjects  relating  to  the  practice  of  and  whereas,  it  is  desirable  that  the  relation 

engineering  and  its  connection  with  kindred  of  the  units  of  diflfering  systems  be  maje 

art  and  public  affairs,  on  which  papers  are  familiar  to  all,  by  comparison : 

desired,  may  be  found  on  page  61,  vol.  1.  Resolved,    that    members    be    requested, 

Metric  System  op  Weights  and  Meas-  ^^  pai>er8  hereafter  presented  to  the  Society. 

URK8.-Attention  is   called  to  the  following  *«  ^i^**'  i"  parenthesis,  weights  or  dimeu- 

resolution,  adopted  at  the  Ninth  Annual  Con-  s*^"*  ^y  *^«  metric  system  in  counecUon  wiUi 

ventlou:  those  of  the  syfetem  in  general  use. 


LIST      OF      MEMBERS. 


ADDITIONS. 

Date  ol  Eleciiuii. 
Atkinson,  Jamks  B Sec.  and  Treas.  St.  Bernard  Coal  Co., 

Earlington,  Ky Sept.     5,  1877. 

Brish,  Charles  B (Associate   to   Memlx.^),    Spielman   & 

Brush,  Holx)ken,  N.  J "  " 

BiLLocK,  William  D,  [J.].Ass't   Engineer  Water  Works,  Provi- 
dence, R.  I "  ** 

GoLAV,  Philip Ch.  Engineer  Miami  Valley  R'y,  Cin- 
cinnati, Ohio «*  ** 

Hayward,  Jamks  A Drawer  432,  New  Orleans,  La "  *' 

Hyde,  William  B Oakland,  Cal July  12,  *' 

Parkuurst,  H.  W Louisiana,  Mo Sept.  5,  " 

SlMELMAN,  Artiur (Associate    to    Meml>cr),    Spielman   & 

Brush,  Holx)ken,  N.  J ♦*  " 


CHANGES   AND  CORRECTIONS. 

BissELL,  Hezekiah (Care  Am.  Soc.  Civil  Eng's),  New  York. 

Blck,  Lefferis  L (Care  W.  G.  Swan),  Suspension  Bridge,  N.  V. 

Emerson,  CiEOR(;E  D 31  Washington  place.  New  York. 

Goodwin,  John  M Eng.  Sharpsville  R.  R.,  Sharpsville,  Mercer  Co.,  Pa. 

HorsroN,  John Spring  Valley,  Rockland  Co.,  N.  Y. 

Knight,  William  B P'ordham  Branch,  Post  Oftice  New  York. 

McGee,  John (Care  O.  C.  James),  Rio  Janeiro,  Brazil. 

Meriwether,  Niles Huntsville,  Ala. 

Moore,  Robert Sewer  Commissioner,  St.  Louis,  Mo. 

Sedgwick,  Thomas  S Chicago,  HI. 


resi(;nations. 

Cahot,  George  D Lawrence,  Mass Oct.  4,      1877. 

Mitander,  Nils New  York "     3,         *' 


Ensign,  E.  W.   [F.] (Late  of)  BuHTalo,  N.V Oct.    i,     1877. 

Tyson,  Henry ♦*       Baltimore,  Md Sept.  2,        ** 
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PROCEEDINGS. 

Vol.   III.  October,    1877. 


MINUTES     OF     INIEETINGS. 

(Abstract of  such  as  may  be  of  general  interest  to  members.) 

OF  THE  SOCIETY. 

October  18,  1877. — An  adjourned  regular  and  stated  meeting  was 
lield  at  8  o'clock  p.  m. 

The  appointment  of  the  following  committees  was  announced. 

To  present  memoirs  of  the  life  and  professional  services  of  deceased 
members : 

Of  Robert  L.  Cooke,  deceased,  J.  J.  R.  Croes  and  C.  R.  Schott ;  of 
Charles  S.  Emack,  deceased,  Martin  Coryell ;  of  Lonis  Nickerson,  de- 
ceased, Edward  P.  North  ;  of  William  B.  0«?d(»n,  deceased,  E.  S.  Ches- 
brongh  and  Geo.  S.  Greene  ;  of  Henry  Tvsou,  deceased,  M.  N.  Forney 
and  William  R.  Hutton  ;  the  Seeretars'  beinjif  also  a  member  of  each  of 
these  committees. 

Committee  to  provide  a  dinner  on  the  evening  of  the  annual  meeting, 
John  Avery  and  the  President. 

The  following  were  offered  and  seconded  :  - 

Amendment  to  the  By-Laws,  proposed  by  F.  Collingwood  : — 

Section  20  to  read  : — The  Treasurer  shall  deposit  the  moneys  and 
invest  the  funds  of  the  Society,  in  its  name,  by  and  with  the  advice  of 
the  Board  of  Direction  ;  he  shall  draw  all  checks,  which  shall  be  signed 
by  him  and  the  President  or  Chairman  of  the  Committee  on  Finance  and 
countersigned  by  the  Secretary. 

Substitute  proposed  by  WMlliam  J.  ^rc.\li>ine  : — 

Section  20  to  read  : — The  Treasurer,  before  he  shall  enter  upon  his 
Unties,  shall  give  a  l>ond  for  the  faithful  discharge  thereof,  to  the  amount 
of  $5,000,  with  sureties  therefor  who  shall  be  api>roved  by  the  Com- 
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mittee  on  Finance.  All  moneys  which  he  may  receive  shall  be  imme- 
diately deposited  to  the  credit  of  the  Society,  in  such  Bank  as  the  Com- 
mittee on  Finance  shall  direct. 

None  of  the  moneys,  securities,  or  other  property  of  the  Society 
shall  be  paid  out  or  incumbered,  except  for  the  payments  of  bills  and 
accounts  which  have  been  duly  examined  and  approved  by  the  Com- 
xnittee  on  Finance,  and  no  moneys  shall  be  withdrawn  except  for  such 
duly  approved  bills  and  accounts  drawn  by  the  Secretary  and  approved 
by  the  Committee  on  Finance  in  favor  of  the  person  to  whom  such 
moneys  are  due. 

Amendment  to  the  By-Laws  proposed  by  Geo.  S.  Greene  : — 

Section  ...  (A  new  Section). — In  all  easels  where  the  By-Laws,  or 
resolutions  of  the  Society  or  of  the  Board  of  Direction,  require  specific 
duties  to  be  performed  by  the  President,  the  senior  Resident  Vice-Presi- 
dent present  shall  perform  such  duties  in  the  absence  of  the  President, 
on  receiving  notice  from  the  President  to  perform  such  duties. 

Additional  to  resolution  offered,  October  3d,  proposed  by  G.  Lev- 
erich  : — 

The  Secretary  shall  devote  his  whole  time  and  attention  to  the  ser- 
vice of  the  Society  ;  he  shall  receive  therefor  a  salary  of  ^2,400  per  year, 
and  his  assistants  ehall  be  paid  by  the  Society,  at  rat«s  and  in  gross 
amount  as  fixed  and  appropriated  by  the  Board  of  Direction. 

Substitute  for  same  proposed  by  Wra.  J.  McAlpine  : — 

The  Secretary  shall  be  required  to  devote  his  whole  tinae  and  atten- 
tion to  the  duties  of  his  office  and  shall  not  undertake  any  other  profes- 
sional duty  ;  failing  in  this,  he  shall  vacate  his  office  of  Secretary.  Hia 
salary  shall  be  $.  . . .  per  annum,  and  under  no  circumstances  shall  he 
receive  other  money  except  by  a  vote  of  the  Society.  He  may  nominate 
an  assistant,  to  whom  may  be  paid  3 . . . .  per  year  ;  which  nominatioD 
must  be  fii'st  submitted  to  the  Board  of  Direction,  and  if  approved,  to  a 
vote  of  the  Society. 

Substitute  for  same  proposed  by  O.  Chanute  : 

The  Secretary  shall  devote  his  whole  time  and  attention  to  the  service 
of  the  Society,  and  shall  not  undertake  any  other  professional  duty  ;  he 
shall  therefor  receive  a  salary  of  $2,401)  per  year,  out  of  which  he  shall 
j)ay  such  assistants  as  he  may  employ. 

Action  on  these  was  deferred  until  the  annual  meeting. 

The  following  preamble  and  resolution  were  offered  by  G.  Leverich, 
for  consideration  at  the  annual  meeting,  and  if  then  so  ordered,  to  be 
submitted  in  December  to  the  Members.  Associates  and  Juniors  of  the 
Society  for  approval  by  ballot :  each  voter  to  affix  his  signature,  and  the 
canvass  and  a  report  to  be  made  at  the  regular  meeting  in  February  : — 

Whereas,  A  Civil  Engineer,  in  the  practice  of  his  profession,  is  some- 
times restmined  or  overruled  by  his  employers,  in  matters  involving- 
serious  risk  to  i)roperty  and  life  which  he  ou/i/,  us  the  engineer  should 
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determine  ;  whence  he  mast  either  discharge  his  duties  in  a  manner  con- 
trary to  his  best  judgment  or  resign  his  position  ; — 

Resohed,  That  in  the  opinion  of  the  members  of  the  American  So- 
ciety of  Civil  Engineers,  who  vote  affirmatively  upon  this  resolution,  it 
is  unprofessional  for  a  civil  engineer  to  continue  the  discharge  of  his 
duties  when  so  restrained  or  overruled  ;  or  to  accept  an  engagement 
which  it  is  generally  known  has  been  vacated  because  of  such  inter- 
ference by  employers,  until  the  judgment  of  his  predecessor  has  been 
formally  disapproved  by  other  disinterested  civil  engineers,  competent  to 
decide  and  familiar  with  the  facts  of  the  case. 

The  following  was  offered  as  a  substitute  for  the  same  by  William  J. 
Mc Alpine  : 

WlitieaSy  A  Civil  Engineer,  in  the  practice  of  his  profession,  is  some- 
times restrained  or  overruled  by  his  employers  in  matters  involving 
serious  risk  to  property  and  life  ; — 

Hesolred,  If  such  engineer  shall  see  fit,  he  may  ask  for  the  appoint- 
ment of  a  committee  of  the  Membei*s  of  the  Society  to  examine  the 
questions  at  issue,  and  if  such  committee  shall  advise  in  his  favor,  then 
and  after  proper  representations  to  his  employ €»rs,  it  is  the  opinion  of 
those  who  vote  in  the  affirmative,  that  it  is  his  duty  to  resign  his  posi- 
tion. It  is  also  the  opinion  of  those  who  so  vote,  that  it  would  be  un- 
professional for  any  member  of  the  Society  to  accept  tlie  place  so 
vacated,  unless  such  memlK^r  disagi'ees  in  opinion  upcm  some  material 
point  involved  in  the  controversy. 

The  Society  then  adjourned. 


OF    THE    BOARD    OF    DIRPX^TION. 

October  4th,  1H77.  —  The  Board  met  and  adjourned  without   action. 

October  9th,  1877. — The  Board  met  and  received  report  in  reference 
to  unpaid  dues.  A  report  was  also  received  in  reference  to  arranging 
the  names  of  members  in  order  of  their  seniority. 

October  11th,  1877. — The  Board  met,  received  report  of  the  Com- 
mittee on  Nominations  for  Officers  of  the  Society,  and  directed  the  issue 
of  Iwllots  in  accordance  with  the  By-Laws. 

November  1st,  1877. — The  Board  met  and  considered  draft  of  Annual 
Report.  The  following  regulations  governing  the  ballot  for  officers  at 
the  amiual  meeting  were  adopted  : 

It  8hall  be  the  duty  of  the  Secretaiy  to  prepare  before  the  annual 
meetinp;  an  alphabetical  list  of  the  members  of  the  S(M'iety  who  are  enti- 
tled to  vote  for  officers.  Three  tellei-s  shall  be  appointed  by  the  Presi- 
dent at  the  annual  meeting,   who  shall  count   the   number   of  ballots 
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received  by  mail,  examiue  the  endorsements  upon  the  ballots,  make  a 
mark  opposite  the  name  of  each  voter  on  the  list,  and  remove  the  outer 
envelope.  The  President  shall  then  request  such  members  present  as 
have  not  voted  to  deposit  their  baUots,  and  the  tellers  shall  mark  on  the 
list  the  name  of  each  person  so  voting.  When  all  have  had  an  oi)por- 
t unity  to  vote,  the  tellers  shall  proceed  to  open  and  count  the  ballots, 
and  shall  declare  the  result  to  the  President,  who  shall  announce  it  to 
the  meeting.  In  case  a  second  ballot  shall  be  found  necessary,  the 
names  of  those  voting  shall  be  marked  as  before.  The  names  of  the 
members  voting  on  the  first  ballot  shall  be  published  in  the  November 
issue  of  the  Proceedings  of  the  Society. 

It  shall  be  the  duty  of  the  Secretai*y  to  keep  a  book  containing  a  list 
of  the  voting  members  of  the  Society,  with  columns  ruled  in  such  a 
manner  as  to  enable  the  name  of  each  voter  on  every  letter  ballot  to  be 
noted. 

November  5th,  1877.  — The  Board  met,  considered  and  perfected  the 
draft  of  its  Annual  Report. 

NovETkiBER  7th,  1877.  — The  Board  met  and  received  a  statement  from 
the  Centennial  Commission  of  the  Society  in  reference  to  memoirs  upon 
special  engineering  topics  prepared  under  its  auspices.  It  was  resolved 
that  these  memoirs  be  referred  to  the  Committee  on  Library. 


LIST  OF  NEW  BOOKS  ON 

ENGINEERING   AND    TECHNOLOGY. 


Under  this  head  will  be  announced  new  booke  on  these  and  kindred  subjects,  which  may 

be  professionally  useful  to  members  of  the  Society. 

Architecture,  a  Handbook    of    Architectural       Chemistry,    A  primer  of ,  including  Anal- 
Styles.     Trans,  from    the    German    of  A.  ysls.        Arthur     Vacher.        Philadelphia. 
Bosengarten  by  W.  CoUett  Sandars.     New  16mo.    Lindsay  <£  Blakislon.     (Annoance- 
ed.    London.    Crown  8vo,  illus.    Ckatto  <f-  ment.)    $0.50. 
Windus.    7b.  6d.                                                     A  Manual  of  Inorganic.    Vol.1.     The 

Astrouonomy.   By  J.  RambosHon,  Laureate  of  Non-Metals.    Nowed.    With  Copious  Index 

the  Institute  of  Franco.    Trans,  by  C.  B.  and  Examination  Questions  and  Exercises. 

Pitman.    New  ed.    London.    Crown    8vo.  (Collins'  Advanced  Science  Series.)    T.  E. 

Chatto  iC' Windiu.     Ts.  6d.  Thorpe.    London.    l'2mo.    CoUiM.    3a, 

Traite  d'Astronomie  et  de  Meteorologie        Miller's  Elements  of ,  Part  1.  C^hem- 

appliquees  a  la  Navigation, Tome  Premier,  ical  Physics.    Gth  ed.,  rev.,  with  AddltioDs 

Astrouomie.   Par  G.Chabirand.  8vo,  i)aper.  by  H.  Mcfyeod,  Professor  of  Experimental 

Paris,  1877.     Van  Xostrand.    $4.00.  Science.  Royal  Engineering  College.     Lon- 

By  R.   8.   Ball,  Royal  Astronomer  of  don.    Svo,  illus.    Longmans.    168. 

Ireland.      London    Science    Class    Books.  Conic  Sections.    Tlie  method  of  Projections. 

Loudon.      Svo.    illus.       Longmans.      (An-  8.  B.  Kincaid.  London.  8to.  ^ton/ord.  28  6d. 

nounccment.)    Is,  6d.  Cornwall.    Observations  on  the  rich  part*  of 

Bricklaying.   The  rudiments  of  practical .  the  lodes  of— .     Their  Form  and  their  B»- 

Adam  Hammond.    2d  ed.     Weales  Series.  lations  with  the  Directions  of  the  Strati- 
London.     Lockxoood,  Crosby  d:  Co.    Is.  6d.  graphic  Systems.    L.    Moissenet.      Trans. 

Bricks  and  Tiles.     Rudimentary  Treatise  on  by  J.  H.  Collins.  London.  Simpkins.  7s.  6d. 

the  manufacture  of ,    Edward  Dob-  Diatoms.      Practical  directions    for    coUeot- 

son.    With   Additions  by    C.    Tomlinson.  iug,  preparing    and  mounting—.     A.  M. 

New  ed.    Weales  Series.    London.    Illus.  Edwards.    New  York.    12mo.    Indutt.  I*ub, 

Lockwood,  Crosby  it:  Co.    38.  Co.     $0.75. 
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Draiuage,  the of  Lake  Fiumdo,  by  Prince 

A.  TorltelA.  UiHtorical  aud  tecliDical  ac- 
count, by  A.  BriBse  and  L.  de  Botrou. 
Trans,  by  V.  deTivoli.  London.  4to.  and 
folio  AUa^,  illua.     Dulaud  Co.     £2.100. 

KoRineering.  Dictionary  of  — .    A  Supplement 

to  Spons .    lu  about  36  numberH. 

Xew  York.    Spons.    (Announcement). 

Engineers.     The  Young .What  They  Did 

aud  How  They  Did  It.  London.  ]6mo, 
illus.     Trubner  <t  Co.     (Announcement) 

Eujjinea  and  Boilers.  Pocket  book  of  practi- 
cal rules  for  the  prop  >rtion8  of  Modem 

for  land  or  marine  purpoeee.     Ctli 

ed.    London.     32rao.    Spans,    is.  6d. 

Encyclopedia,  Chambers'  Xew  ed.  10  Vols. 
London  and  EdiuLurgh.  Chamben.  8vo. 
£4.158. 

Exact  Sciences.  The  First  Principles  of  the 
.  Explained  to  the  Non-Mathe- 
matical. W.  Kingdon  Clifford.  London. 
C.  K.  t'fiul  A  Co.    (Announcement.) 

<ia8  Consumer's  Handbook.  By  W.  Kicbarda. 
London.     SpMit.    (Announcement.) 

<ieolo{;y  of  Hew  Hampshire.  By  Prof.  C.  H. 
Hitchcock.  Vol.  3  and  Atlas.  Concord,  N. 
H.    E.  C.  Eastman     (Announcement.) 

.  The  Physical  Oe  jlogy  and  Geography 

of  Great  Britain.  By  Prof.  A.  C.  Ramsay. 
Director  General  of  the  Geological  Hurvi^ys 
of  the  Cnited  Kingdom.  6th  ed..  enl.  Lon- 
don. Post  8vo..  with  Geological  Map  print- 
ed in  Colors,  and  numeroua  Illustrations. 
.^'tanford.     (Announcement. ) 

.  The  Physical  Geology  and  Geography 

of  Ireland.  By  Edward  Hull,  Director 
of  the  Geological  Survey  of  Ireland  ; 
Auth  r  of  ''The  Coal  Field  of  Great 
Britain. "  London.  Post  Hvo,  with  Map8 
and  Illustrations.  Stanford.  (Announce- 
ment.^ 

<>»-f»iDetry.     The  of    Compasses  :    or. 

Problems  resolved  by  the  mere  I)e84ription 
of  Circles,  and  the  use  of  Colored  IHagrams 
and  Symbols.  Oliver  Byrne.  L<mdon. 
8vo.    hKkwood.     38.  Od. 

,  descriptive.  Elements  of .  shad- 
ows and  perept'ctive.  S.  Edward  Warren, 
New  York.  Small  8vo.  Plates.  Wiley  d: 
Sons.    $3.50. 

Health.  Public.  Reports  and  papers  present- 
ed at  the  Meetings  of  the  Amer.  Public 
Ht-altb  Assoc.,  IHT.ve.  Vol.  3.  Nrw  York. 
Hvo.    Ilurd  rf  Houghton.     $4.00. 

Preventive  Medicine  in  relation 

to  the  Public  Health.     Being  Lectures  and 
-Addresses  delivered  at  St.  Thomas's  Hos- 
I'ital  and   el««ewhere.     Revised  by  the  Au- 
thor.    Alfred  Carpenter.     London.     8vo. 
Simpkia.    6s. 
Hoepitals  :    Their  History.  Organization  and 
CoDBtructicn.    W.  Gill  Wylie.    New  York. 
8vo.     AppUt'tns.     $'2.50. 
Hydrtnlic  presses  and  other  Hydraulic  ma- 
♦  hiuery  ;  Notes  for  users  of .  Com- 
piled by  E.Howard,    London.    Hayuurd, 
Titln-  d  0>.,  Upper  Whitccross  St.    '2h.  (kl. 
loUid  and  Sorrento  Work.    A  compl^to  Man- 

nal  of :  Scroll  sawing,  Silhouettes  and 

Houw  OmameutatiOD.  Arthur  Hope.  3d 
^'d.  Cliicago.  8vo,  illus.  John  Wilkinson. 
Cloth.  $1.25.    Paper,  $0.50. 

Iron  and  St<>el.    ITje  prehistoric  use   of 

- —  St.  John  V.  Day.  London.  8vo. 
Tribner.     12«. 

Mwhnie  design,  the  elements  of ; 

>ii  iutrod action  to  the  principles  which  de- 


termine the  arrangements  and  proportions 
of  the  parts  of  machines,  and  a  collection 
of  rules  for  machine  designs.  W.  Cathome 
Unwin.  New  York.  12mo.  AppUtons. 
$1.50. 

Machinery,  Illustrated  Handbook  of .    C. 

J.  Appleby.  London.  Spans.  Section  1, 
Prime  Movers.  3d  ed.  8vo.  28.  Section 
2,  Hoisting  aud  Machinery.  Sded.  8vo. 
3s.  Gd. 

Markets.     Designs   for  the  Construction  of 

,  Warehouses  and  Sheds.      A.  Fried- 

luaon.  Trans,  by  E.  H,  d'Avigder.  Lon- 
don.    Folio,  illus.    Spons.    i'ls. 

Mathematical  ExerciaeH.  With  Tables.  For- 
mula*, Answers,  aud  References.  8.  H. 
Winter.  New  ed.  London.  12mo.  Long- 
mans.    6s.  6d. 

Mathematical  Instruments.  Comprising 
Drawing.  Measuring.  Optical.  Surveying, 
and  Astronomical  Instruments.  J.  F. 
Heather.  Enl.  ed.,  with  illus.  Weales 
Series.  London.  Lockwood^  Crosby  d-  Co. 
4s.  (>d 

Math<'matical  Tables  and  Logarithms.  Charles 
Hntton.  Newed,  London.  Royal  8vo. 
Whittnkn-.     lis. 

Mechanics,  The  practical  Dictionary  of  — . 
Containing  15,000  Drawings  of  Machinery, 
Instruments,  and  Tools  In  I'se  by  every 
ProfesHion  and  Trade,  with  Comprehensive 
and  Technical  Description  of  every  sub- 
jfct.  Complete  In  3  vols.  London.  Super 
royal  Hvo.     Cassell.  Fetter  <£  Galpin.     £3  3a. 

Military  Examinations.  Examination  Papers 
set  at  the  Open  Comi>etition8  for  .\droiS8ioD 
to  the  Royal  Military  Aca<lemy.  Woolwich, 
and  the  Royal  Military  College,  held  under 
the  Direction  of  the  Civil  Servici;  Commis- 
sioners, in  .July«  1877  ;  together  with  Regu- 
lations and  Tables  of  Marks.  London. 
8vo.  British  Government  Publications. 
Is.  6d. 

Mill  (iearing  ;  practical  TreatlMe  on  — ,  kc, 
for  Engineern.  T.  Box.  London.  Post 
Hvo.     A'/K/njf.     7».  Gil. 

Alinerals,  Tables  for  the  Determination  of  — , 
by  those  phyninil  Pn)pertie8  a.scertainable 
by  the  aid  of  Huoh  t»inij)le  iiintruments  as 
every  i^tndent  in  the  field  should  have  with 
him.  Based  on  the  Tables  of  Weisbach. 
By  Per 8i for  Fra/er.  Jr.  New  and  revised 
edition.  Philadelphia.  12mo.  Lippincott. 
$2.00. 

Mineral  Survi'vor  and  Valuer's  Complete 
(iiijde.  By  William  Lintem,  Minlnu  and 
Civil  Engineer.  With  four  i)lute8  of  Dia- 
grams, PIhmb.  kc.  Wealed  Series.  London. 
LncltPiMKl  (^rofiby  d;  Co.     (.Vnnouncemeut.) 

Mining  ;  a  descriptive  Treatise  on  Mining, 
Machinery,  Tools,  and  other  Appliances 
used  in  Mining.  (Jeorge  Q.Andre.  Vol.  1. 
Loudon.     4to.     Spans.    268. 

Perspective,  Elementary  — ,  Explained  and 
Applied  to  Fajuiliar  Objects.  For  the  I'se 
of  Sihools  and  Beginners  in  the  Art  of 
Drawing.  By  M.  J.  Keller,  School  of  De- 
sign, Fniversity  of  Cincinnati.  Cincinnati. 
12mo.  Robrrt  Clarke  d-  Co.  (.Announce- 
ment.)    $0.75. 

Photography  ;  History  and  Handbook  of  — . 
Translated  from  the  French  of  (Jaston  Tis- 
saudier.  Edited  by  J.  Thomson.  Wood- 
cuts and  Specimens  of  Prints  by  the  best 
permanent  PnicesKes.  Second  and  revisetl 
edition,  with  Appendix  by  Henry  Fox  Tal- 
bot,   giving    Account    of    his    Rest^archea. 
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London.  Imp.  16mo,  illus.  Low,  Sampson 
A  Co.     (Announcement.)    68. 

Portland  Cement ;  practical  Treatlae  on  the 
Manufacture  of  — .  Henry  Reid.  New 
York.     Spons.    (Announcement.) 

Pyramid  ;  a  Miracle  in  Stone,  or  the  Great  — 
of  Egypt.  Joseph  H.  SeiM.  Philadelphia. 
12mo.     PorUr  d:  Coate*.     $1.25. 

Railway  Revenue,  and  ita  (Collection.  Con- 
taining Rules  and  Regulations  necessary  to 
insure  faithful  accounting,  and  explaining 
generally  the  object  and  extent  of  railway 
accounts,  and  the  necessity  of  their  being 
organized  upon  Scientific  Principles.  Mar- 
shall M.  Kirkman.  New  York.  12mo.  Rail- 
road Gazette.     $2.60. 

Resistance  of  Materials;  a  Treatise  on  —  and 
an  Appendix  on  the  Preservation  ot  Timber. 
De  Volscm  Wood.  3d  ed..  revised.  New 
York.    8vo.  ill'is.      WtUy  (k  Sonx.     $3.00. 

Rocks  ;  a  Onide  to  the  Determination  of  — ; 
being  an  Introduction  to  I.ithology.  Ed- 
ward Jannettaz.  Trauslnttd  by  (ieorge  W. 
Plimpton.  12mo,  illus.  Van  SVostrand. 
$2.00. 

.Steam  Engineering  ;  a  new  Treatise  on  —  ; 
physical  Properties  of  permanent  uases 
and  of  different  kinds  of  Vapor.  .John  W, 
Nystrcmi.  New  ed.  New  York.  G.  I'.  Put- 
nam's Softn.     $2.50. 

Steam  ;    Elementary  Treatise  on  —  and  the 


Use  of  the  Indicator.  J.  C.  Orabam.  New 
York.    Spons.    (Announcement) 

Telephone.  The  ;  an  Account  of  the  Phenom- 
ena of  Electricity,  Magnetism,  and  Sound, 
as  involved  in  its  action  ;  with  Directions 
for  making  a  Speaking  Telephone.  Prof. 
A.  E.  Dolbcar,  of  Tufts  College.  Beaton. 
16mo.  Illus.     Lee  k  Shepard.     $0.75. 

Textile    Fabrics.     Ornamental  

of  all  Ages  and  Nations.  A  practical  Col- 
lection of  Ki>ecimens.  50  Plates,  in  gold  and 
silver  colors,  comprising  upward  of  1,000 
various  styles  of  .Ancient.  Mediteval,  and 
Modern  Ornamental  Designs  ot  Textile 
Fabrics  ;  with  Explanatory  Descriptiona 
and  a  general  introduction.  Dupont  k 
Auberville.  1  vol..  folio,  cloth  gilt,  extra, 
raw  Xogtrand.     $40.00. 

Therrao-dynamics.  R.  Wormell,  Head  Master 
of  the  City  of  London  Middle-class  S^^bools. 
London.  F'cap  8vo.  illus.  Longmans.  (An- 
nouncoraent.)     Is.  Cd. 

Topographies,  Country  — .  Edited  by  E-  R. 
Kelly.  M.  A.,  Wiltshire;  with  Map  engraved 
expressly  for  the  work.  Loudon.  8vo. 
Kelt  I/.    5s. 

Tramway*^.  Report  from  the  S<*lect  Commit- 
tee on  Tramways  (u«e  of  mjpcbauical  power); 
together  with  the  Proceoilings  of  the  Com- 
mittee, Minutes  of  EviiUnce.  &c.  Foli»> 
paper.  I.ondon,  1877.    Van  Xoftrand.   $1.50. 


ADDITIONS   TO 

LIBRARY    ANr>    MUSEUM. 


From  Julius  W.  Adams,  Brooklyn  : 
Report  of  Referees  and  their  opinion  in  case 
of  W.C.  Kingsleyand  A.  C.  Keeney,  against 
the  City  of  Brooklyn.    In  City  Court  of 
Brooklyn,  Aug.  4,  1877. 

From  A.  Anderson,  Chicago  : 
Report  of  Receiver,  case  of  Fostliok  and  Fiah 
against  the  Chicago,  Danville  k  Vincennes 
R.  R.  Co.  In  Chancery.  V.  8.  Circuit  Court, 
Northern  District  of  Illinois.  .\.  Anderson. 
Chicago.     1877. 

From  Blake  Crusher  Company,  NewYork : 
Pri/.e  Essay  on    Roads     and    Road-making. 
Clemens  Herschel.  New  York.     1877.   (Sev- 
eral copies.) 

From  Boston  Public  Library: 
Bulletin  No.  43.    October,  1877.    Boston  Pub- 
lic Library.    Boston, 

From  Geo.  H.  Ftirster,  New  York  : 
Testimony  taken  before  the  Canal  Investlga- 
tinu  Committee  at  the  Capital.   State  of  New 
York.     Reported  Phonographicaily.      New 
York.     1876. 

From  Schuyler  Hamilton.  New  York  : 
Our  National  Flag,  the  Stars  and  Stripea.  it^ 
History  in  a  Century.     Schuyler  Hamilton. 
New  York.     1877.    (Several  copies.) 

From    Institution    of    Engineers    and 
Shipbuilders  in  Scotland  : 
Transactions  of  the    Institution.      Vol.  XX. 
Twentieth  Setwion,  1870-7.     Edited  by  the 
Secretary.    Glasgow.     1877. 

From  W.  H.  MoFndden.  Philadelphia  : 
Annual  Report  of  the  Chief  Engineer  of  the 
Water  Department  of  the  City  of  Philadel- 
phia for  the  vear  1876.     W.  H.  McFaddeu. 
Philadelphia.     1877. 


From  E.  Poutzeu.  Vienna  : 

Report  on  Centennial  Exhibition  at  Philadel- 
phia. Published  by  the  Austrian  Commif«- 
Hion.  Part  13.  The  Railroads  in  the  United 
States,  with  particular  regard  to  the  Depots, 
the  mechanical  construction  of  the  Coaches 
and  the  course  of  railways  through  citivA. 
Ernest  Pontzeu.  Vienna.  1877.  (Ger- 
man.) 

From  Francis  Rzihai,  Vienna  : 

Report  on  Centennial  Exhibition  at  Philadel- 
phia. Group  18.  Set:tion  2.  Dndergrouud 
and  Elevated  Railways.  Part  IIL  Elevated 
Railways.  Francis  Rzihai.  Vienna.  1877. 
(German.) 

From  J.  D.  Van  Buren,  Jr..  Albany  : 

Annual  Report  of  the  State  Engineer  and  Sur- 
veyor of  the  State  of  New  York,  and  of  the 
Tabulations  and  Reductions  from  the  Re. 
I>ort  of  railroad  corporations  for  the  year 
ending  Sept.  30,  1876.  J.  D.  Van  Buren,  Jr. 
Albany.      1877. 

From  D.  Van  Nostrand,  New  Tork  : 

Van  Nosiraud's  Science  Series.  No.  31,  The 
sanitary  condition  of  City  and  Country 
Dwelling  Houses.  George  E.  Waring,  Jr. 
New  York.     1877. 

Van  Nostrand's  Science  Series.  No.  32. 
Cable  Making  for  Suspension  Bridges  with 
Hpeeial  rofennce  to  the  Cables  of  the  East 
River  Bridge.  W.  Hildenbrand.  New 
York.     1877. 

From  John  Whitelaw.  Cleveland  : 

Twenty-first  Annual  Report  of  the  Board  of 
Trustees  of  Water  Works  to  City  Council  of 
Cleveland,  with  Reports  of  the  Officer*  of 
the  Board  for  1876.  Cleveland.  1877.  (i 
copies.) 
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PROCEEDINOS. 


Vol.  Ill,  November,   1877. 


MINUTES   OF    MEETINGS. 

(Abstnct  of  such  aa  may  be  of  general  interest  to  members.) 


OF  THE  SOCIETY. 
Anntal  Meetino,  November  7th,  1877. — The  twenty -fifth  annual 
meeting  was  called  to  order  at  10  i  a.  m.,  President  George  S.  Greene  in 
the  chair.     The  following  members  were  present  during  the  session  : 

Messrs.  Adams,  Aldrich,  Avery,  John  W.  Bacon,  J.  G.  Barnard, 
Baxter,  Beardsley,  L.  F.  Beckwith,  Bissell,  Bogart,  Brush,  T.  C.  Clarke, 
C'hanute,  Chittenden,  CoUingwood,  Compton,  Cooper,  Coryell,  Croes,  H. 
Crosby,  W.  Crosby,  T.  G.  Ellis,  Emery,  Endicott,  Forney,  Godwin,  G. 
8.  Greene,  R.  L.  Harris,  Haswell,  Bering,  HoUey,  Hutton,  Kingsley, 
Levericii,  T.  J.  Long,  Macdonald,  C.  1*.  Mc Alpine,  W.  J.  Mc Alpine, 
Morison,  J.  O.  Morse,  O.  F.  Nichols,  North,  Owen,  W.  H.  Paine,  Prout, 
A.  J.  Post,  Roberts,  Schott,  Schuyler,  Searles,  Sedgwick,  Shinn,  Spiel- 
man,  Striedinger,  Thurston,  Van  Winkle,  Walling,  C.  D.  Ward,  L.  B. 
Ward,  D.  V.  Wood,  Worthen  and  Yardley. 

The  Secretary,  Mr.  Leverich,  presented  and  read  tlie  Annual  Report 
of  the  Board  of  Direction,*  which  was  accepted. 

The  President  stated  that,  under  the  perfected  organization  of  the 
Society,  as  referred  to  in  the  Report  of  the  Board  of  Direction,  the  law 
of  the  State  required  the  appointment  of  Trustees  for  one  year.  In 
order  to  avoid  any  confusion,  and  to  have  the  term  of  office  expire  with 

*  Seepage  113. 
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the  Society  year,  the  officers  acting  as  Trustees  had  resigned  such  office, 
to  take  efifect  this  day. 

The  Secretary  read  the  resignation  as  follows  : 

Wo  hereby  resign  onr  office  as  Trustees  of  the  American  Society  of 
Civil  Engineers,  as  appointed  under  Act  of  Incorporation,  filed  in  the 
office  of  the  County  Clerk  of  the  City  and  County  of  New  York,  April 
17th,  1877,  such  resignation  to  take  effect  on  the  first  Wednesday  of  No- 
vember, 1877. 

Oeoiwje  S.  Gkeene,  W.  H.  Paine, 

A.  L.  HoLLEY,  James  O.  Morse, 

Theo.  G.  Elus,  M.  N.  Forney, 

G.  Leverich,  W.  Milnor  Roberts, 

John  Bogart,  J.  Jakes  R.  Croes. 

Mr.  Sliinn  offered  the  following  resolution  : 

Resolved,  That  the  resignation  of  the  officers  of  the  Society  as  Trus- 
tees of  the  Society,  under  the  act  of  the  Legislature  of  April  12th,  1848, 
this  day  presented,  be,  and  the  same  is  hereby  accepted,  to  take  efie<-t 
when  their  successors  are  elected. 

Resolved,  That  the  officers  this  day  elected  shall  be  the  Trustees  of 
the  Society  for  the  balance  of  the  term  of  their  predecessors,  whose  re- 
signation is  this  day  accepted,  and  until  their  successors  shall  be  duly 
elected  under  Article  5  of  the  Constitution  of  the  Society. 

After  discussion  the  resolution  was  passed. 

The  President  then  presented  the  report  of  the  Board  of  Censors  to 
award  the  Norman  Medal.*  This  medal  was  thereby  awarded  to  Mr.  W. 
W.  Maclay,  he  being  the  author  of  a  paper  entited  **  Notes  and  Experi- 
ments on  the  use  and  testing  of  Portland  Cement. "  Books  to  the  value 
of  the  medal  were  awai'ded  to  Mr.  Julius  H.  Stnedinger,  he  being  the 
author  of  a  paper  entitled  '*On  igniting  blasts  by  means  of  Electricity." 

The  Treasurer's  Annual  Report  was  then  read,t  and  referred  to  the 
Finance  (^ommittee. 

The  Treasurer,  Mr.  John  Bogart,  also  stated  that  the  Society  had  been 
unable,  for  a  number  of  years,  to  obtain  interest  on  certain  stock  of  the 
New  York  Central  Railroad  belonging  to  the  Society,  owing  to  the  loss, 
many  years  ago,  of  the  certificate.  There  were  delays  in  taking  legal  steps 
to  recover  tliLs  stock,  on  account  of  the  expn^ssed  intention  of  the  railroad 
company  to  contest  a  suit  and  to  cany  the  case  to  the  Court  of  Apiieals. 
The  former  Treasurer  of  the  Society,  Mr.  James  O.  Morse,  deemed  it 
injudicious  to  involve  the  Society  in  such  a  suit.  Similar  cases  have, 
however,  since  been  decided,  and  legal  proceedings  are  now  pending  to 
recover  the  stock.  A  bond  must  be  given  to  secure  the  company  against 
loss  by  the  possible  presentation  of  the  original  certificate  by  other 
parties. 

«  See  page  124.        t  Sec  page  126. 
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The  following  tellers  were  appointed  :--For  counting  the  ballots  for 
election  of  oflScers,  C.  Ridgley  Sehott,  William  R.  Hutton  and  Robert  L. 
Harris. 

For  counting  the  baUots  for  admission  of  new  members,  Wilson 
Crosby  and  Charles  B.  Brush. 

Mr.  W.  Milnor  Roberts,  chairman,  presented  the  report  of  the  Com- 
mittee on  Finance,*  which  was  accepted. 

The  Secretary  presented  the  report  of  the  committee  on  time  and 
place  of  the  next  Annual  Convention.! 

Letters  were  read  in  reference  to  this  subject  from  Messrs.  Frederick 
Brooks  and  Joseph  P.  Davis,  members  of  this  Society,  and  from  Mr.  C. 
Frank  Allen,  member  of  the  Boston  Society  of  Civil  Engineers. 

Mr.  W.  P.  Shinn  moved  that  the  next  Convention  of  the  Society  be 
held  in  Boston. 

Mr.  Robert  L.  Harris  moved  to  amend  by  substituting  San  Francisco. 

After  discussion  the  amendment  was  lost,  and  the  original  motion, 
naming  Boston,  was  carried. 

The  decision  of  the  time  for  holding  the  Convention  was  referred  to 
the  Board  of  Direction. 

Mr.  T.  G.  Ellis,  chairman  of  the  Centennial  Commission  of  the 
Society,  verbally  reported  progress,  and  stated  that  sub-committees  of 
the  Commission  were  engaged  in  the  preparation  of  memoirs  which 
would  be  presented  to  the  Society.  No  formal  action  in  reference  to  the 
Paris  Exposition  had  yet  been  taken  by  the  full  commission.  Its  mem- 
bers now  present,  however,  had  agreed  to  assume  the  editing  of  reports 
that  might  be  sent  from  Paris,  but  no  provision  had  been  made  either  for 
representation  tliere  or  the  preparation  of  special  memoirs.  The  Com- 
imssiou  asked  to  be  continued.     On  motion,  it  was  so  ordered. 

The  report  of  the  Committee  on  Gauging  of  Streams  was  presented  by 
the  chairman,  Mr.  J.  J.  R.  Croes,J  and  read.  On  motion,  the  report  was 
received  and  the  committee  continued. 

The  report  of  the  Committee  on  Metric  System  of  Weights  and 
Measures  was  then  presented  and  read.  J 

Mr.  Croes  moved  that  the  Committee  be  continued,  which  was  lost. 

After  discussion,  Mr.  T.  G.  Ellis  moved  that  the  further  consideration 
of  the  Metric  System  of  Weights  and  Measures  be  indefinitely  postponed 
and  that  this  question  be  submitted  to  letter  ballot,  which  was  carried. 

Mr.  W.  P.  Shinn,  Chairman  of  the  Committee  on  Resistances  of  Rail- 
way Trains  reported  verbally  that  since  the  last  annual  meeting,  Mr. 
Dudley,  whose  operations  with  the  Dynograph  were  to  be  the  basis  of  in- 
vestigations, had  been  continuously  employed  by  the  Eastern  Railway 
Association  in  reference  to  patent  suits  which  are  pending. 

It  had  been  determined  upon  by  tlie  Committee  to  request  the  lead- 
ing railway  companies  to  unite  in  the  employment  of  Mr.  Dudley,  un- 

*  See  ^p^^  136.       t  See  p«c«  ^M*       ^  Bee  p«(«  128.       I  See  page  1M« 
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der  the  direction  of  the  Committee,  to  make  a  certain  range  of  experi- 
ments in  regard  to  economical  features  of  railway  transportation. 

Some  progress  has  been  made,  but  the  present  engagement  of  Mr* 
Dudley  has  been  much  more  prolonged  than  was  anticipated  and  may 
continue  several  months.  The  information  already  obtained  by  him  can- 
not be  made  public  until  used  in  the  pending  suits.  The  Committee 
submits  the  question  of  its  continuance  to  the  Society. 

On  motion  the  Committee  is  continued. 

A  reconsideration  of  the  vote  discontinuing  the  Committee  on  Metric 
System  of  Weights  and  Measures  was  moved.  Decided  by  the  Chair  to 
be  out  of  order,  and,  on  appeal,  the  decision  of  the  Chair  was  sustained. 

Mr.  W.  P.  Shinn,  Chairman  of  Committee  on  Uniform  Accounts  and 
Returns  of  Railway  Companies  presented  its  report*  which  was  read  and 
accepted  and  the  Committee  continued. 

The  Report  of  the  Committee  on  Tests  of  American  Iron  and  Steelf 
W.  Sooy  Smith,  Chairman,  was  presented  and  read. 

Mr.  Thurston  gave  an  account  of  what  had  been  done  since  the  date 
of  the  statement  referred  to  in  the  report.  He  stated  that  Congress, 
having  done  nothing,  the  work  of  the  Board  in  its  general  form  stands  now 
just  as  it  then  did.  The  committees  are  finishing  the  details  necessary 
to  make  their  reports.  The  Committee  on  Chemical  Research  has  had  a 
large  number  of  specimens,  particularly  of  steel,  analyzed.  The  analyses 
are  made  with  an  unusual  degree  of  accuracy,  and  the  result  is  a  quantita- 
tive determination  of  the  elements  which  enter  into  the  composition  of 
the  specimens  in  such  minute  quantities  that  chemists  do  not  usually  re- 
gard them.  It  is  hoped  to  determine  by  these  analyses  what  the  exact 
influence  is  of  each  of  these  elements.  Altogether,  about  one  thousand 
samples  of  steel  have  been  forwarded  to  be  made  into  test  pieces.  About 
one-sixth  have  been  tested,  the  remainder  will  be  as  soon  as  Congress  fur- 
nishes funds. 

The  Committee  on  Wrought  Iron  and  Rails  has  made  some  four  or 
five  hundred  pages  of  manuscript  reports.  The  Committee  on  Beams 
and  Girders  has  been  making  experiments  at  Bufl&do  and  a  report  is  in 
preparation.  The  Committee  on  Tool  Steels  has  continued  the  work 
heretofore  indicated.  The  Committee  on  Metallic  Alloys  has  prepare<l  a 
report  of  650  pages  of  manuscript,  with  a  large  collection  of  plates  and 
-tables  of  results.  The  report  of  the  Committee  on  Composite  Alloys  is 
:also  ready.  Several  other  reports  are  also  in  preparation  and  experimen- 
tal work  will  proceed  if  funds  are  provided  for  it. 

The  testing  machine  is  not  yet  set  up  and  will  not  be  till  there  is 
money  to  do  it. 

The  work  of  the  committees  is  in  such  shape  that  individual  members 
who  have  taken  charge  of  it  can  complete  their  special  work  if  the  Board 
expires  as  a  Board.     The  immense  amount  of  work  that  has  been  done 


*  See  page  133;       t  See  page  123. 
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will  not  be  lost,  but  a  change  of  method  or  the  attempt  to  secure  funds 
by  private  subscription  would  involve  great  toil.  The  report  of  the 
Board  will  be  made  U>  the  President  next  month  and  will  be  published  as 
A  public  document.  The  expense  incurred  for  the  machine,  except  for 
setting  it  up,  is  provided  for,  and  that,  also,  can  bo  provided  if  there  is 
any  prospect  of  its  being  used.  The  principal  parts  of  the  machine  are 
fit  Chicopee,  the  other  parts  at  "Watertown. 

Amendments  to  the  Constitution  were  then  considered  and  fully  dis- 
cussed, and  it  was  ordered,  by  a  vote  in  each  case,  that  the  recommen- 
dations stated  below  for  each  amendment  should  be  transmitted  to  the 
Society,  with  the  ballot  list. 

It  was  recommended  that  the  following  amendment  should  be 
adopted : 

Abxiglv!  XIX.— For  "two"  ixiMrt  "five,"  and  for  "thirty"  Insert  "  twenty-flTe. "  The 
article  wiU  then  read : 

All  eandidatet  lor  admiaoion  to  the  Society  must  file  statementa.  hy  themaelves,  setting 
forth  the  grounds  of  their  claim  to  be  elected  ;  be  proposed  by  at  least  Jive  members  of  the 
Society,  to  whom  they  must  be  personally  known,  and  a  notification  of  the  same  sent  to  each 
meniber  whose  address  is  on  record.  Each  proposition,  with  the  names  of  the  proposers, 
must  be  posted  in  some  conspicuous  place  in  the  rooms  of  the  Society  for  at  lesst  twenty-five 
days  before  being  submitted  to  vote.  All  papers  and  applications  shall  be  laid  before  the 
Bosrd  of  Direction,  and  be  reported  upon,  previous  to  action  by  the  Society. 

It  was  recommended  that  the  following  amendment  should  not  be 
adopted  : 

AKnciJB  XX.— For  "  thirty  "  insert  "  twenty-five,"  and  for  last  clause  insert  as  below. 
The  article  vrill  then  read  : 

In  elections  for  membership,  of  either  class,  members  shall  vote  by  letter,  or  by  ballot  in 
th(«  usual  way,  and  the  result  shall  be  announced  at  the  next  regular  meeting  held  alter  twenty- 
Jive  days  have  elapsed  from  the  time  of  mailing  the  notification.  Negative  ballots  exceeding 
five  per  cent,  of  the  total  number  canvassed  shall  exclude. 

It  was  recommended  that  the  following  amendment  should  be 
adopted: 

Abtzci^  XX. — In  elections  for  membership  of  either  class,  members  shall  vote  by  letter, 
or  by  ballot  in  the  usual  way,  and  the  result  shall  be  announced  at  the  next  regular  meeting 
held  after  thirty  days  have  elapsed  from  the  time  of  mailing  the  notification.  Five  or  more 
baUots  cast  in  the  negative  shall  exclude.  Members  notified,  but  not  responding,  shall  be 
daned  as  voting  in  the  afiirmative. 

It  was  recommended  that  the  following  amendment  should  not  be 
adopted : 

Abticlb XX.— For  "three"  Insert  "ten;"  the  article  otherwise  wUl  read  as  the  pre- 
ceding. 

It  was  recommended  that  the  following  amendment  should  not  be 
adopted : 

Abtxclk .  (A  new  article):— The  Board  of  Direction  may,  for  sufiELolent  cause,  excns 

from  payment  of  annual  dues  any  member  distinguished  in  his  professional  career,  or  who 
from  ill  health,  advanced  age,  or  other  good  reason  assigned,  has  a  scanty  income  ;  and  the 
Board  may  remit  the  whole  or  part  of  assessments  in  arr^rs,  or  accept  in  lieu  thereof  de- 
sirable additions  to  the  Library  and  Museum. 
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It  was  recommended  that  the  following  amendment  should  not  be 
adopted : 

Abticus .  (A  new  article) :— Upon  the  written  request  of  ten  or  more  members  that, 

for  cause  therein  set  forth,  a  person  belonging  to  the  Society  be  expelled,  the  Board  of  Direc- 
tion shall  consider  the  matter,  and,  if  there  is  sufficient  reason,  shall  advise  the  accused  that 
his  resignation  will  bo  accepted.  He  may.  upon  demand,  receive  a  copy  of  the  charges  against 
him,  and  present  a  written  defence.  Two  months  after  such  advice  was  given  the  Board  of 
Direction  shall  finally  consider  the  case,  and  if  resignation  has  not  been  tendered,  or  a  satis- 
factory defence  made,  may  then  expel  the  accused.  Such  action  shall  be  stated  to  him  and  th» 
Society,  and  this  shall  be  in  any  event  the  only  public  announcement  of  the  matter. 

It  was  recommended  that  the  following  amendment  should  be 
adopted : 

Abtiolb .  (A  new  article):— Upon  the  written  request  of  fen  or  more  members,  that 

for  cause  therein  set  forth  a  person  belonging  to  the  Society  be  expelled,  the  Board  of  Direc- 
tion shall  consider  the  matter,  and  if  there  is  sufficient  reason  shall  advise  the  accnssd  that 
his  resignation  will  be  accepted.  He  may.  upon  demand,  receive  a  copy  of  the  charges  against 
him,  and  present  a  written  defence.  Two  months  after  such  advice  was  given  the  Board  of 
Direction  shall  finally  consider  the  case,  and  if  resignation  has  not  been  tecdered,  or  a  satis- 
factory defence  made,  will  then  notify  the  member  that  he  will  be  expelled  in  one  month, 
unless  he  elects  to  appeal  from  this  decision.  Appeals  will  be  submitted  to  the  Society  by 
letter  ballot.  In  case  no  appeal  be  made,  the  Board  of  Direction  will  expel  the  member,  and 
notify  him  and  the  Society  of  the  same,  or  of  the  action  of  the  Society  on  appeal,  and  the 
above  shall  in  any  event,  be  the  only  public  announcement  of  the  matter. 

It  was  recommended  that  the  following  amendment  should  be 
adopted : 

Abticlb  XXII.~Persons  thus  elected  and  duly  qualified,  who  reside  within  fifty  miles  of 
the  post-office  in  the  City  of  New  York,  shall  be  deemed  resident;  and  those  who  reside  beyond 
this  limit  shall  be  deemed  non-resident.  The  membership  of  any  person  shall  begin  on  the 
day  of  his  election. 

It  was  recommended  that  the  following  amendment  shoidd  be 
adopted : 

Abticle  XXIX.  (To  read) :— Members  who  become  residents  or  non-residents  by  re- 
moval into  or  beyond  the  limits  prescribed  in  Article  XXII,  shall  be  subject  to  assessments  in 
the  class  in  which  they  were  on  the  day  of  the  annual  meeting,  as  may  appear  upon  the  record» 
of  the  Society  or  by  written  notice  to  the  Secretary. 

It  was  recommended  that  the  following  amendment  be  adopted  : 

Abticlb .  (A  new  article) :— Members  in  arrears  for  more  than  one  year's  annual  dae» 

shall  not  be  allowed  to  vote  until  such  dues  are  paid. 

Amendments  to  the  By-Laws  were  then  considered.  After  discussion 
the  following  proposed  amendments  were  referred  to  the  Board  of 
Direction  : 

Section  20.  ^'r«^— The  Treasurer  shall  deposit  the  moneys  and  invest  the  funds  of  the 
Society,  in  its  name,  by  and  with  the  advice  of  the  Board  of  Direction ;  he  shall  draw  all 
checks,  which  shall  be  signed  by  him  and  the  President  or  Chairman  of  the  €k)mmittee  xnk 
Finance  and  countersigned  by  the  Secretary. 

Skotiom  20.  Second.— The  Treasurer,  before  he  shall  enter  upon  his  duties,  shall  give  a 
bond  for  the  faithful  discharge  thereof  to  the  amount  of  $9,000,  with  sureties  therefor  who 
shall  be  approved  by  ihe  Committee  on  Finance.  All  moneys  which  he  may  receive  shaU  be 
immediately  deposited  to  the  credit  of  the  Society,  in  such  bank  as  the  Committee  on  Finaaoe 
shall  direct. 
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None  of  the  moneye,  securities  or  other  property  of  the  Society  shall  be  paid  out  or  loctun- 
t>ered,  except  for  the  psyments  of  bills  and  accoants  which  have  been  duly  examined  and 
approved  by  the  Commitiee  on  Finance,  and  no  moneys  shall  be  withdrawn  except  for  such 
<lnly  approved  bills  and  accounts  drawn  by  the  Secretary  and  approved  by  the  Committee  on 
Finance  In  favor  of  the  person  to  whom  such  moneys  are  due. 

The  following  amendment  was  adopted  : 

SxcnoM .  (A  new  section):  In  all  cases  where  the  By-Laws  or  resolutions  of  the  Society 

or  of  the  Board  of  Direction  require  specific  duties  to  be  performed  by  the  President,  the  senior 
Beaident  Vice-President  present  shall  perform  such  duties  in  absence  of  the  President,  on  re- 
-ceiving  notice  from  the  President  to  perform  such  duties. 

The  following  amendment  was  adopted  : 

Skctiom  33.  (To  read) :— Additions  and  amendments  to  these  By-Laws  shall  be  proposed  in 
writing  and  seconded  at  a  regular  meeting,  and  then  submitted  to  vote  of  the  members  by 
■letter  ballot  The  vote  shall  be  canvassed  at  the  second  regular  meeting  thereafter,  and  two- 
thirds  of  all  the  votes  oast  shall  be  necessary  for  the  adoption  of  any  such  addition  or  amend- 
jnent. 

The  resolutions  offered  October  3d,  1877,*  and  October  18th,  1877,t 
in  reference  to  the  duties  of  the  Secretary,  were  referred  to  the  Board  of 
Direction. 

The  resolutions  offered  October  18th,  1877,1  in  reference  to  duties  of 
Engineers  under  certain  specified  circumstances,  were  referred  to  the 
Board  of  Direction. 

The  following  resolution  was  offered  by  Mr.  Walling,  and  was 
passed  : 

Betolved,  That  it  is  inexpedient  for  this  Society  to  instruct  its  members  as  to  their  duties  in 
private  professional  matters. 

The  tellers  of  the  vote  for  election  of  members  made  their  report,  and 
4he  following  candidaten  were  declared  elected  :  Members — Charles  O. 
Brown,  of  New  York  (became  Junior,  February  16th,  1875)  ;  and  Fred- 
erick W.  Clarke,  of  Chicago.  Junior — Charles  W.  Raymond,  of  New 
York. 

The  report  of  the  Committee  on  Nomenclature  and  Classification  of 
Ma8onry,{  was  presentetl  by  the  Chairman,  Mr.  J.  J.  R.  Croes. 

The  report  of  the  Committee  on  Quarters  for  the  Society,  ||  was  pre- 
sents by  the  Chairman,  Mr.  Bogart. 

On  motion,  the  committee  was  continued. 

Mr.  Walling  presented  a  form  of  memorial  to  Congpress  in  reference 
to  extending  the  triangulations  of  the  United  States  coast  survey. If 

On  motion,  it  was  directed  that  the  memorial  should  be  submitted  to 
the  Society  by  letter  ballot. 

Mr.  Collingwood  offered  the  following  amendment  to  the  Constitu- 
tion, which  was  seconded  : 

AsncLK  —  (A  new  Article).  The  Board  of  Directors  may,  for  sufficient  cause,  excuse  from 
piymeiit  of  annual  dues  any  member  distiuguished  in  his  professional  career,  or  who,  fix>m  ill 


•  See  Proceedings,  page  90.        t  See  Procoedingp,  pa^e  100,        t  See  Proceedings,  pages 
100  and  101.       g  See  psge  12Q.        11  See  page  125.        %  See  page  127. 


Digiti 


ized  by  Google 


112 

health,  advftnced  age,  or  any  other  good  reason  assigned,  is  unable  to  pay  such  dnes  :  and  the 
Board  may  remit  the  whole  or  part  of  assessments  in  arrears,  or  accept,  in  lieu  thereof,  deeit^ 
able  additions  to  the  Library  or  Museum. 

The  following  amendment  to  Section  30  of  tlie  By-Laws,  oflfered  by 
Mr.  Hersohel,  was  presented  and  seconded  : 

Ssonoir  30— (To  read).— Special  committees,  to  report  on  engineering  subjects,  shall  be 
authorized  only  by  a  majority  of  the  votes  cast  by  the  Society,  and  in  the  following  manner : 
Any  resolution  proposing  such  a  committee  shall  be  referred  to  the  Board  of  Direction,  which 
shall  examine  the  same  and  report  to  the  Society  a  concise  statement  of  the  argument  against 
the  appointment  of  such  committee.  The  mover  of  the  resolution  under  consideration  shali 
be  invited  to  present  the  arguments  for  the  same  under  a  limit  of  occupying  no  more  than 
one-half  page  of  the  printed  preceding  in  their  presentation  ;  the  same  limit  to  obtain  also  in 
the  case  of  the  arguments  against.  Said  invitation  shall  be  extended  to  the  mover  at  lea^t  one 
month  before  the  argument  is  needed  to  go  upon  the  letter  ballot ;  and  if  not  furnished  by 
that  time,  no  argument  for  the  resolution  shall  be  presented.  The  statements  of  argument 
shall  be  printed  and  issued  to  the  Society  with  letter  ballot ;  or.  if  the  Board  fails  to  report 
within  one  month,  the  letter  ballot  shall  be  issued  without  comment ;  or  the  Society  may 
vote  by  ballot  at  the  Annual  Meeting  or  in  Annual  Ck>nvention  upon  such  resolution,  within 
one  month  after  it  has  been  submitted  to  the  Board  of  Direction.  No  mover  of  a  reaolution 
shall  serve  in  the  presentation  of  arguments  againtt  a  resolution  under  this  By-Law  while 
the  resolution  offered  by  him  is  pending  a  vote  of  the  Society. 

The  tellers  to  canvass  the  vote  for  officers  of  the  Society  presented 
their  report,  and  the  following  were  declared  elected  :  E.  S.  Chesbrongh, 
President ;  W.  Milnor  Robeiia  and  Albert  Fink,  Vice-Presidents ;  J. 
James  R  Croes,  Treasurer  ;  William  H.  Paine,  Joseph  P.  Davis,  George 
S.  Greene,  C.  Shaler  Smith,  and  C.  Vandervoort  Smith,  Directors. 

No  person  having  received  a  majority  of  all  the  votes  cast  for  the 
offices  of  Secretary  and  Librarian,  a  ballot  was  then  taken.  The  tellers 
to  canvass  the  vote  made  their  report,  and  John  Bogart  was  declared 
elected  Secretary  and  Librarian. 

The  thanks  of  the  meeting  were  presented  to  the  canvassers  of  the 
votes  for  members  and  for  officers. 

It  was  moved,  seconded,  and  unanimously  carried,  that  the  thanks  of 
this  Society  be  presented  to  Mr.  G.  Leverich,  the  retiring  Secretary^ 
who  has  for  so  many  years  discharged  the  duties  of  that  office. 

Adjourned. 
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ANNUAL   REPORT  OF  THE  BOARD  OF  DIRECTION, 

For  Year  1876-7. 

Presented  November  7th,  1877. 

The  Board  of  Direction,  in  compliance  with  Article  XTT  of  the  CJon- 
stitntion,  herewith  presents  a  "Report  on  the  affairs  of  the  Society, 
embracing  the  Report  of  the  Treasurer "  for  the  term  from  November 
Ist,  1876,  to  November  6th,  1877  : 

On  November  1st,  1876,  the  membership  was  :  — 

Honorary  Memben,  resident 2  Non-resident.. 

Corresponding    **        •• 

Membera,    resident 118  *' 

AsBocistes,    "         5  ** 

Juniors,        "         7  •' 

4M 

Maldng  "         127  **  366 

Fellows,  70— of  whom  10  are  Members  and  1  Honorary  Member,  learing 69 

Total  then  connected  with  the  Society 652 

To-day  the  membership  is  : — 

Honorary  Members,  resident 2       Non-resident 4       Total  . 

Corresponding    •*         

MMttbers.  resident 110  ••  326  ••    ..  486 


4 

Total. 

6 

8 

•« 

3 

304 

•« 

.  417 

11 

«•    . 

.     16 

44 

««    . 

.     61 

NoD-reflidont* . . . 

....       4 

....      3 

•• 

....  326 

.... 

...       12 

•«        

....     47 

Associates,    "         4  ••  12  •'     ..     16 

Juniors,        ••         9  ••  47  "     ..    56 

608 

Making  '•         125  ••  892 

Fellows,  68 — of  whom  10  are  Members  and  1  Honorary  Member,  learlng 67 

Total  now  connected  with  the  Society 674 

On  November  Ist,  1876,  the  number  of  proposals  for  admission  to  the 
Society,  then  pending  was  6 ;  the  number  daring  the  year  past  wiis  43  ; 
of  this  number  27  were  elected  as  Members  (of  whom  2  were  transferred 
from  Associates),  2  as  Associates  and  5  as  Juniors ;  5  were  laid  on  the 
table  or  withdrawn  and  8  are  pending. 

7  Members  and  1  Fellow  elected  before  November  1st,  1876,  and  24 
Members,  2  Associates  and  5  Juniors,  elected  since,  have  qualified. 

The  increase  during  the  Society  year  has  been  :  - 

Members,  admitted,  31— less  resigned,  4— died,  7 20 

Associates,       ••  2       ••    transferred,  2 

Juniors,  ••  6      •*   resigned.  1 4—24 

PeUows,  "  1       ••   died,  3,  decrease 2 

Total        •'  39,  less  transfered,  2— resigned,  6— aied,  10 22 
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18  meetings  of  the  Society  were  held  during  the  year,  one  of  which 
was  the  Ninth  Annual  Convention  ;  9  were  regular  and  2  adjourned  meet- 
ings, at  which  ballots  for  members  were  canvassed  and  other  business 
done,  and  6  were  **  stated  "  meetings,  when  papers  were  read  and  discus- 
sions had  upon  engineering  subjects,  and  generally  time  given  for  dis- 
cussion. 

20  stated  and  special  meetings  of  the  Board  were  held  during  the 
year,  generally  for  examination  into  the  qualifications  of  candidates  for 
membership,  the  application  of  the  Society's  funds,  and  similar  general 
business  of  the  Association. 

The  Ninth  Annual  Convention  was  held  in  New  Orleans,  April  24th 
and  25th,  followed  by  visits  to  interesting  points  in  the  city,  and  excur- 
sions to  the  jetties  at  the  mouth  of  the  Mississippi  and  to  the  Bonet  Carr^ 
Crevasse. 

Members  of  the  Boston  Society  of  Civil  Engineers,  of  the  Civil  En- 
gineers' Club  of  the  Northwest,  of  the  Civil  Engineers*  Society  of  St 
Louis,  and  of  this  Society,  were  in  attendance. 

Full  reports  of  the  proceedings  have  been  published  in  "Transac- 
tions. '* 

Papers  were  presented  to  the  Society,  during  the  year,  as  follows  : 

Notes  on  the  Masonry  of  the  East  River  Bridge.    Francis  Collingwood. 

On  the  Bate  of  Set  and  Decrease  of  Resistance  of  Metals  subject  to  distortion.    Robert  H. 

Thnrston. 
Levees,  Discnssion  (incomplete).    George  W.  R.  Baylej. 
Co-ordinate  Sjirreying.    Henry  F.  Walling. 
Failure  of  the  Ashtabula  Bridge.    Charles  Macdonald. 
The  Simultaneous  Ignition  of  Thousands  of  Mines,  and  the  most  advantageous  Grouping 

of  Fuses.    J.  H.  Striedinger. 
American  Society  of  Civil  Engineers  and  its  Future.    W.  Milnor  Roberts. 
Wing  Dams  in  the  Mississippi,  above  the  Falls  of  St.  Anthony.    Edward  P.  North. 
Cushioning  the  reciprocating  Parts  of  Steam  Engines.    John  W.  Hill. 
Description  of  a  Design  for  a  Steam  Vacuum  Pump.    William  H.  Lotz. 
Description  of  recent  Tests  of  the  New  Iron  Bridge  over  the  Kentucky  River,  on  line 

of  the  Cincinnati  Southern  Railway,    L.  G.  F.  Bouscaren. 
Details  of  Methods  of  Determining  the  Slope  of  the  Mississippi  River,  from  New  Orleans 

io  the  Gulf.    E.  L.  Corthell. 
Flow  of  Water  in  open  Channels.    Theo.  G.  Ellis. 
Improvement  of  Entrance  to  Galveston  Harbor.    Charles  W.  HowelL 
Novel  Railway  Survey.    Thomas  S.  Hardee. 

Patents  and  Patent  Laws,  Inventions,  Inventors  and  Authors.    C.  G.  Forshey. 
Relative  (Quantities  of  Material  in  Bridges  of  dilTerent   Kinds,  and  of  Various  Heights* 

Charles  E.  Emeiy. 
Results  of  recent  Test  Levels  on  the  Line  of  the  Erie  Canal.    William  H.  Searles. 
Consideration  of  the  Impact  of  a  Falling  Body.    Charles  H.  HasweiL 
On  a  New  Type  of  Steam  Engine,  theoretically  capable  of  Utilizing  the  full  mechanical 

Equivalents  of  Heat  Energy,  and  on  some  Points  in  Theory,  indicating  its  Practi- 
cability.   Robert  H.  Thurston. 

Beports  were  made  to  the  Society,  during  the  same  time,  as  follows  : 

Annual  Report  of  the  Board  of  Direction  on  the  affairs  of  the  Society,  for  year  ending  Octo- 
ber 81st.  1877. 
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Awtrd  of  the  Norman  Medal.    George  8.  Greene,  Chairman. 

Time  and  Place  of  the  Ninth  Annual  Conyention.    G.  Leverich,  Cbainnan. 

Teeta  of  American  Iron  and  Steel  (2  reports).    W.  Sooy  Smith,  Chairman. 

Ganging  of  Streams.    J.  J.  B.  Croes.  Chairman. 

Beaiatances  of  Railway  Trains.    William  P.  Shtnn,  Chairman. 

Uniform  Accounts  and  Betums  of  Bailroad  Companii-s.    Wflliam  P.  Hhinn,  Chairman. 

Centennial  Commission  of  the  Society.    Theodore  G.  Ellis,  Chairman. 

Centennial  Commiasion  of  the  Soeiety,  Committee  on  Finance  (2  reports).    W.  Milnor 

Boberts,  Chairman. 
Committee  on  Finance,  on  Report  of  the  Treasurer.    W.  Milnor  Roberts,  Chairman. 
Metric  System  of  Weights  and  Measures.    Clemens  Herschol,  Chairman. 
Qoarters  for  the  Society.    John  Bogart,  Chairman. 

Discussions  were  had  on  many  of  these  papers  and  reports,  when  read 
before  the  Society  ;  also  on  the  following  subjects  : 

LeTeea,  as  a  System  of  Beclaimiug  Low  Lands. 

Preseryation  of  Timber. 

Eye-Bars. 

Connected- Arc  Marine  Bollem. 

Mount  Washington  Ballway,  its  Construction  and  Operation. 

Cut-offs  of  the  Mississippi  Biver,  their  Effect  on  the  Channels  aboTe  and  below. 

Efficiency  of  Steam  Vacuum  Pumps. 

Many  of  these  papers,  reports  and  discussions  have  been  published 
in  Transactions  and  Proceedings  during  the  year,  also  these  papers  pre- 
sented last  year : 

A  Cheap  Transfer  Table.    William  P.  Shinn. 

Prindplea  of  Tidal  Harbor  Improvements,  as  applied  at  Wilmington,  Cal.    Clinton  B. 

Sears. 
Beconstructlon   and   Enlargement  of  Cork  Bun  Tunnel,  on  the  Pittsburg,  Cincinnati  k 

St.  Louis  BaUway.    M.  J.  Baker. 
Memoir  of  American  Engineering.    John  B.  Jervis. 

Discussion  on  the  Croton  Water  Works,  and  Supply  for  the  Future.    J.  J.  B.  Croes. 
A  Water  Conduit  under  Pressure.    John  T.  Fanning. 
Consumption  and  Waste  of  Water  delivered  by  Public  Works.    J.  H.  Harlow. 

Beferring  to  the  lists  of  papers  presented  to  the  Society,  which  were 
unpublished  at  the  date  of  last  report  of  the  Board ;  of  these,  the  fol- 
lowing were  published  during  the  past  year  : 

Efficiency  of  Steam  Vacuum  Pumps.    J.  Foster  Flagg. 

Approximate  Determination  of  Stresses  in  fhe  Eye-Bar  Head,    William  H.  Burr. 

The  following  presented,  and  not  published  during  the  year,  are  to  be 
added  to  the  list : 

Levees,  a  Discussion.    George  W.  B.  Bay  ley. 

American  Society  of  Civil  Engineers  and  its  Future.    W.  Milnor  Bobertt. 

Cushioning  the  Beciprocating  Parts  of  Steam  Engines.    John  W.  Hill. 

Description  of  a  Design  for  a  Steam  Vacuum  Pump.    Willi  im  H.  Lotz. 

Description  of  recent  T^|ts  of  the  new  Iron  Bridge  over  the  Kentucky  Biver,  on  Line  of 

the  Cincinnati  Southern  Ballway.    L.  G.  F.  Bouscaren. 
Details  of  methods  of  Determining  the  Slope  of  the  Mississippi  Biver,  f^m  New  Orleans 

to  the  Gulf.    E.  L.  Corthell. 
Patents  and  Patent  Laws.  Inventions,  Inventors  and  Authors.    Caleb  G.  Forshey. 
Besults  of  recent  Test  Levels  on  the  Line  of  the  Erie  Canal.    William  H.  Searles. 
Consideratiou  of  the  Impact  of  a  falling  Body.    Charles  A.  Has  well. 
On  a  new  Type  of  Steam  Engine,  theoretically  capable  of  utiliKiug  the  full  mechanic^ 

Equivalents  of  Heat  Energy,  and  on  some  Points  in  Theory,  indicating  its  Practicability. 

Bobert  H.  Thurston. 
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In  addition  to  these,  are  several  reports  of  Committees,  upon  a  num- 
ber of  snbjects,  which  are  stOl  unpublished. 

Some  papers  which  were  presented  to  the  Society  during  the  year, 
appeared  to  the  Committee  on  Library  to  fall  under  the  clause  of  the  IGth 
By-law,  which  precludes  from  publication  certain  matter,  and  the  Com- 
mittee declined  to  publish  them.  The  question  at  issue  appears  to  be  an 
important  one,  as  affecting  the  standard  of  the  publications  of  the 
Society.  The  Board  of  Direction  are  not  unanimous  in  sentiment  on 
the  subject. 

The  ground  taken  by  the  Committee  may  be  thus  stated  : 

It  is  not  the  aim  of  our  publications  to  supply  a  medium  for  the  de- 
scription of  untried  projects  or  theories.  We  want  to  know,  not  what 
a  man  has  imagined  will  work  satisfactorily,  but  what  he  has  actually  ac- 
complished in  reducing  the  cost  of  work,  or  increasing  its  efficiency. 
If  a  machine  or  a  structure  has  been  built,  and  has  either  succeeded  or 
failed,  it  is  interesting  and  valuable  to  know  the  reasoning  which  led  to 
the  adoption  of  the  type  which  was  followed  in  its  construction,  but 
until  a  result  has  been  reached  in  actual  experiment,  we  are  not  justified 
in  spending  the  money  of  the  Society  in  publishing  speculations  as  to 
what  ought  to  happen  under  certain  conditions,  but  which  never  has 
happened. 

The  Board,  without  endorsing  these  views,  submits  them  to  the 
members. 

The  Proceedings  contain,  in  addition  to  the  reports  mentioned  : 

Anoonncement  of  Meetings  to  be  held.    Topics  discussed,  &c. 
Book  Notes.    Short  Articles  ou  :— 

Analytical  Mechanics. 

Iron  Highway  Bridges. 

Reports  of  the  Vienna  International  Exhibition. 
List  of  Additions  to  Library  and  Musenni . 
List  of  Members,  with  Addresses,  Changes  and  Corrections. 
Minutes  of  Meetings  of  the  Board  of  Direction  and  of  the  Society. 
List  of  new  and  technological  Books. 
Notes  and  Memoranda.    Short  Articles  relating  to 

American  Tunneling. 

Centennial  Commission  of  the  Society. 

Dams  for  Reservoirs. 

Metric  System  of  Weights  and  Measures. 

Mount  Washington  Railway. 

Kinth  Annual  Convention. 

Tests  of  American  Iron  and  Steel. 

Water  Supply  from  Bronx  River. 
Statement  of  the  Finances  of  the  Society. 

Volume  V  of  Transactions  and  Volume  11  of  ProoeeJi  if'S  closed 
with  the  December  number,  and  an  Index  and  Title  Page  for  each  has 
been  issued.     The  index  for  the  latter  being  f uU  and  specific. 

As  appendix  to  Translations,  the  following  have  been  r.veived  during 
the  year  : 
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Diacnssions  on  Technical  Education,  at  the  Washington  meeting  of  Am.  Ins.  of  Mining 
Engineers,  and  at  a  Joint  meeting  in  Philadelpliia  with  the  Am.  Soc.  of  Civil.  Eng.,  by 
arrangement  between  the  two  associations. 

Beport  of  the  Chief  Engineer  of  the  New  York  and  BrooklTn  Bridge,  January  1st.  1877,  by 
conrtesy  of  the  Engineers. 

A  late  ruling  of  the  Postal  Department  prevents  further  issue  of 
matter  which  is  not  printed  and  paged  with  Transat^tions.  Copies  will, 
however,  l)e  distributed  to  Members  in  the  ordinary  way,  upon  payment 
of  necessary  expenses  for  postage. 

During  the  year  the  Library  has  been  increased  by  the  contributions 
of  the  members  and  others  interested  in  its  growth,  the  addition  of  the 
collection  made  by  the  Centennial  Commission  of  the  Society  during  the 
International  Exhibition  in  Philadelphia,  and  by  purchase. 

There  has  been  added  in  that  time  : 

Books,  bound  and  unbound,  and  pamphlets 1019 

Manuscripts  (bound  volumes) J^ 

Haps,  plans,  drawings,  charts,  photographs  and  engravings 702 

Models  and  specimens 33 

These  do  not  include  magazines  and  papers  contributed  to  the  Society 
by  publishers  or  received  in  exchange  for  Transactions,  as  follows  : 

Annales  des Fonts  etChaussdes Quarterly,  Paris. 

Deutsche  Bauzeitung Semi- Weekly,       Berlin . 

Engineering  News Weekly,  Chicago. 

Engineering •  •  London . 

Iron ••  •• 

Journal  of  the  American  Iron  and  Steel  Association "  Philadelphia. 

Journal  of  the  Society  of  Arts ••  London. 

MannCicturer  and  Iron  World "  Pitteburgh. 

Monthly  Becord  of  Scientific  Literature Monthly.  New  York. 

Official  Oaxette  of  the  United  States  Patent  Office Weekly,  Washington. 

BaUroad  Gazette • ••  New  York. 

Stammer's  Ingenieur *•  Vienna. 

The  American  Architect  and  Building  News ••  Boston. 

American  Chemist Monthly,  NewYur*. 

Army  and  Navy  Journal Weekly,  *• 

Bonder ••  London. 

Boilding  News  and  Engineering  Journal "  " 

Chicago  Railway  Ueview "  Chicago. 

Commissioners  of  Patents  Journal Semi-Weekly,    London. 

Engineer Weekly,  " 

Engineering  and  Mining  Journal "  New  York. 

Iron  Ag^ ••  *• 

Journal  of  the  Franklin  InaUtute Monthly.  Philadelphia. 

Manufacturer  and  Builder "  New  York. 

Polytechnic  Review : Weekly,  •  Philadelphia. 

Railway  Age , "  Chicago. 

RaUway  World "  Philadelphia. 

Telegraphic  Journal  and  Electrical  Review Somi-Monthly.   London. 

Van  Nostrand'B  Eclecllc  Engineering  Magazine Monthly,  New  York. 

The  following  are  subscribed  for  : 

Allgemeine  Bibliographle  fUr  Deutscbland Weekly,  Leipzig. 

Bibliographic  de  la  France •'  Paris. 
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Bookseller Monthly,  London. 

Publishers'  Weekly Weekly,  New  York. 

Sclontiftc  American,  with  Supplement ••  •* 

United  States  Official  Postal  Guide Quarterly,  Boston. 

American  Library  Journal Monthly,  New  York. 

American  Bookseller Semi-Monthly,        *• 

Journal  of  Artillery  and  Military  Engineering Monthly,  Yienniu 

The  Society  has  received  during  the  year,  in  exchange  for  its  "  Trans- 
actions," official  publications  of  the  following  associations,  in  some  in- 
stances for  preceding  years: 

American  Institute  of  Architects New  York. 

American  Institute  of  Mining  Engineers Philadelphia. 

Archltecten  und  Ingenleur  Verein  Zu  Hanover HanoYer. 

Argentine  Scientific  Society Buenos  Ayres. 

Assodacao  dos  Engenueiros  Civic  Portugueses Lisbon. 

British  Patent  Office London. 

Boston  Public  Library Boston. 

Civil  Engineers'  Club  of  the  Northwest Chicago. 

Department  of  Agriculture Washington. 

Engineers'  Club  of  St  Louis St.  Lonis. 

Basayong'  Club,  Engineer  Corps.  U.  S.  A Willet's  Point 

Hanover  Society  of  Architects  and  Engineers Hanover. 

Hungarian  Society  of  Engineers  and  Architects Buda  Pest 

Institution  of  Civil  Engineers London. 

Institution  of  Engineers  and  Shipbuilders  of  Scotland Glasgow. 

Institution  of  Mechanical  Engineers Birmingham. 

Institution  of  Mining  and  Mechanical  Engineers Newcastle. 

Iron  and  Steel  Institute London. 

Oesterreicher  Ingenieur  nnd  Archltecten  Yereln Vienna. 

Royal  United  Service  Institution Londcm. 

Sachsischer  Ingenieur  und  Archltecten  Verein Dresden. 

Society  of  Engineers London. 

Sodetis  des  Ingdnleurs  Civils Paris. 

Swedish  Society  of  Civil  Engineers Stockholm. 

Thomason  College  of  Civil  Engineers Boorkee. 

The  following  associations  also  have  arranged  to  exchange  with  the 
Society: 

Imperial  School  at  Moscow MO0OOW. 

Bussian  Imperial  Technical  Sode^ St  Peteraborg. 

Including  the  Serials  received  during  the  year,  and  making  altogether 
about  70  unbound  volumes,  the  present  state  of  the  Library  is  somewhat 
AS  follows  : 

Books  bound,  unbound,  and  pamphlets 6641 

Manuscripts 90 

Maps,  plans,  drawings,  charts,  photographs  and  engravings 1796 

Models  and  specimens 191 

As  has  appeared  in  the  current  list  of  Additions  to  the  Library  and 
Museum,  published  in  Transactions,  much  of  the  increase  here  noted, 
has  been  through  the  Centennial  Commission  of  the  Society.  A  report 
of  its  operations  will  ])e  presented  at  this  meeting. 
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As  stated  in  the  last  Report  of  the  Board:  **A  catalogue  of  the 
"  Library  has  been  for  some  time  in  preparation  and  is  nearly  complete. 
"  The  plan  adopted  is  known  as  the  card  system  :  the  general  and  parti- 
"  cnlar  title  of  the  work,  author's  name,  description  of  style,  donor's 
"  name  (if  the  work  is  donated),  shelf  and  case  numbers  are  for  each 
•*  book,  treatise,  or  author,  written  upon  a  card  ;  these  cards  are  arranged 
'*  alphabetically  in  cases.  Under  such  a  system,  additions  or  changes  in 
'*  the  catalogue  may  be  easily  and  promptly  made,  and  the  fullest  infor- 
"  mation  given  regarding  any  contents  of  the  Library.*' 

While  the  card  catalogue  is  useful  in  the  Library  room,  the  value  of 
the  Library  to  members  will  be  greatly  enhanced  by  the  publication  of  a 
printed  catalogue  of  the  books.  The  issue  of  such  a  catalogiie  showing 
the  i)resent  condition  of  the  Library  would,  undoubtedly,  result  in  an  in- 
creased interest  in  the  Library  and  large  additions  to  it. 

During  the  past  year  the  finances  of  the  Society  have  not  been  such 
as  to  warrant  any  considerable  expenditure  in  this  direction.  The  ill- 
ness of  the  Secretary  in  the  early  part  of  the  year  and  the  confusion  at- 
tending the  removal  and  the  fitting  up  of  the  new  rooms,  have  caused 
delay. 

The  thanks  of  the  Society  are  again  due  to  members  for  their  con- 
tributions to  the  Library;  formal  acknowledgments  of  their  donations 
appear  regularly  in  Proceedings. 

As  remarked  in  last  Report,  the  Libary  contains  many  volumes  of 
papers,  journals,  and  other  serial  works,  sets  of  reports,  pamphlets,  and 
the  like,  more  or  less  complete,  which  should  be  bound,  to  preserve  them 
as  well  as  to  fit  them  for  ready  use.  It  is  still  deficient  in  important 
books  of  reference,  and  this  deficiency  can  only  be  supplied  gradually  by 
porchosing  such  books  from  time  to  time  as  the  condition  of  the  treasury 
permits.  More  has  been  done  in  this  direction  during  the  past  year  than 
in  any  previous  twelve  months. 

The  Board  of  Censors  to  award  the  Norman  Medal,  made  report  at  the 
last  Annual  Meeting,  that  a  single  paper  only  had  been  submitted  to 
them,  and  for  reasons  stated,  declined  to  make  any  award. 

In  compliance  with  the  **Code  of  Rules,"  a  premium  to  consist  of 
booka,  to  cost  $70  currency,  was  in  May  last,  offered  for  the  second  best 
paper  to  compete  for  the  medal  this  year. 

Another  years  experience  causes  this  Board  to  call  again  attention  to 
"  the  desirability  of  a  change  in  the  conditions  of  award  of  this  medal,  so 
that  papers  read  before  the  Society  during  the  year,  as  well  as  those 
specially  prepared  for  competition,  may  be  eligible  for  the  prize. " 

Committees  at  the  beginning  of  the  past  Society  year,  charged  with 
the  examination  of  special  professional  subjects,  were  as  follows  : 

On  "Tests  of  American  Iron  and  Steel,"  appointed  June  6th,  1872, 
W.  Sooy  Smith,  Chairman.  This  Committee  made  report  at  the  Annual 
Meeting  and  at  the  Annual  Convention,  and  was  continued. 
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On  the  **  Nomenclature  and  Classification  of  Masonry,"  J.  James  B. 
Croes,  Chairman,  ordered  December  1st,  1875.  This  Committee  made 
report  at  the  Annual  Meeting,  and  was  continued. 

On  the  **  Gauging  of  Streams,"  J.  James  R.  Croes,  Chairman,  Decem- 
ber Ist,  1875.  This  Committee  made  report  at  the  Annual  Meeting,  and 
was  continued. 

On  **  American  Engineering  at  the  Centennial  Exhibition,"  Theodore 
G.  Ellis,  Chairman,  appointed  December  1st,  1875.  This  Committee  is 
elsewhere  referred  to. 

On  ''Resistances  of  Railway  Trains,"  William  P.  Shinn,  Chairman, 
ordered  May  3d,  1876.  This  Committee  reported  at  the  Annual  Meeting, 
and  was  continued. 

On  ''Uniform  Accounts  and  Returns  of  Railroad  Companies," 
William  P.  Shinn,  Chairman,  appointed  August  16th,  1876.  This  Com- 
mittee reported  at  the  Annual  Meeting,  and  was  continued. 

On  "Metric  System  of  Weights  and  Measures,"  Clemens  Herschel, 
Chairman.     The  work  of  this  Committee  is  elsewhere  referred  to. 

No  similar  Committees  were  appointed  during  the  past  year. 

The  previous  location  of  the  Society's  rooms  seemed  to  be  generaUy 
acceptable  to  members ;  the  lease  under  which  they  were  held,  expired 
April  30th  last,  and  the  large  quantity  of  valuable  material  aooumulated 
by  the  Centennial  Commission  at  the  Exposition  in  Philadelphia,  had  to 
be  cared  for,  either  by  storing  in  bulk,  or  by  arranging  so  that  observers 
might  examine  and  use  it.  As  indicated  in  reports  of  the  committees 
charged  with  this  matter,  it  was  proposed  to  co-operate  with  kindred 
organizations,  and  either  by  purchase,  or  lease  on  satisfactory  terms, 
thereby  secure  permanent  quarters,  specially  fitted  for  the  use  required, 
and  which  shall  be  reasonably  safe  from  fire. 

The  action  of  the  existing  Committee  was  reported  at  the  last  Con- 
vention. The  present  Society  house  has  been  leased  up  to  May  1st,  1879. 
In  the  meanwhile  it  is  recommended  that  the  consideration  of  the  best 
means  for  securing  a  permanent  location  be  continued. 

At  the  23d  Annual  Meeting,  a  communication  was  presented,  referring 
to  the  adoption  of  the  metric  system  of  weights  and  measures,  and  pro- 
posing that,  whether  the  Society  petition  Congress  to  fix  a  date — say 
three  years  hence— when  such  shall  be  the  legal  system,  be  submitted  to 
vote  of  members  by  letter  ballot.  After  discussion,  the  matter  was  laid 
on  the  table.  Further  communications  on  the  subject  were  oflPered;  and 
at  the  Eighth  Annual  Convention,  after  discussion,  the  matter,  in  specific 
form,  was,  under  By-Laws  relating  to  appointment  of  special  committees 
on  engineering  subjects,  referred  to  the  Board,  which  ordered  that  the 
same  be  submitted  to  the  Society  without  comment  for  vote  by  letter 
balloi  A  majority  approving,  a  committee  consisting  of  Messrs. 
Clemens  Herschel,  Robert  Briggs,  Frederick  Brooks,  Xiouis  G.  F.  Bous- 
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caren,  and  another  (who  declined  to  serve)  was  appointed  under  the 
resolution. 

At  the  Ninth  Annual  Convention  the  committee  presented  a  report, 
embodying  a  memorial  to  the  Senate  and  House  of  Representatives  of 
the  United  States,  and  the  following  resolution  :— 

"  Btsolved,  That  the  form  of  memorial  submitted  be  adopted  by  the  Society,  be  signed  by 
the  President  and  Secretary  and  transmitted  to  the  two  houses  of  Congress." 

The  resolution  was  submitted  to  the  Society  for  vote  by  letter  ballot, 
and  the  memorial  was  not  adopted. 

A  report  from  the  committee  at  this  meeting  is  expected. 

At  the  same  time  this  resolution  was  submitted  to  vote,  other  resoln* 
tions  offered  at  the  Ninth  Annual  Convention,  jeferring  to  the  enactment 
by  State  Legislatures  of  a  law  for  the  inspection  of  bridges  ;  what  is  the 
best  system  of  weights  and  measures  for  the  use  of  engineers  in  the 
United  States ;  the  reading  of  papers  at  Annual  Conventions ;  and  the 
division  of  Annual  Conventions  into  sections  were  also  submitted,  and 
neither  was  adopted. 

Quoting  from  the  last  Annual  Beport  of  the  Board  : 

**  At  the  Eighth  Annual  Convention  reference  was  made  to  a  clause  in  Art  XX  of  the  Con- 
<*  Btitntioii  proTiding  that  *  |n  the  elections  for  membership  of  either  class  «  *  «  three 
*' '  or  more  ballots  oast  in  the  negative  shall  exclude,'  and  U  was  considered  whether  this  num- 
"  ber  should  not  be  in'^reased ;  it  being  urged  that  the  provision  was  adopted  when  there 
"  were  of  voting  members  about  one-tenth  of  the  present  number.  After  debate,  the  matter 
"  wu  laid  uiMm  the  table  ;  one  argument  against  change  being,  that  there  is  no  provision  in 
"the  Society's  laws  te  get  rid  of  an  unworthy  member." 

At  the  succeeding  Annual  Convention,  amendments  to  the  Constitu- 
tion, covering  these  points  were  proposed  ;  these  are  to  be  considered  at 
this  meeting. 

Another  amendment  to  the  Constitution  was  then  also  proposed,  de- 
claring that  **  the  membership  of  any  person  shall  begin  on  the  day  of 
his  election.*'  This,  if  adopted,  will  remove  the  difficulty  preventing 
issue  of  the  certificates  of  membership,  which  was  referred  to  in  the  pre- 
ceding report  of  the  Board. 

Soon  after  the  organization  of  the  Society  in  1852,  under  the  name  of 
the  American  Society  of  Civil  Engineers  and  Architects,  steps  were  taken 
to  secure  its  incorporation  according  to  the  Xavts  of  the  State  of  New 
York.  It  subsequently  became  necessary  to  legalize  the  change  of  the 
Society's  name  to  its  present  title,  but  no  record  of  former  proceedings 
could  be  found.  During  the  past  year,  the  proper  measures  were  taken 
whereby  the  Society  was  duly  incorporated,  April  17th,  last.  The  act 
was  approved  and  perfected  by  the  Board  of  Direction  May  21st,  and  by 
the  Society  June  6th. 

The  general  report  of  the  Treasurer  of  the  Society  on  the  state  of  its 
fiBances  for  the  Society  year  ending  November  6th,  1877,  is  herewith 
presented. 
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Deaths  of  Members  during  the  year,  are  announced  as  follows  : 

George  W.  R.  Bailey,  admitted  as  Member,  July  24th,  1872,  who  died 
December  14th,  1876. 

Robert  L.  Cooke,  admitted  as  Member,  October  23d,  1872,  who 
died  August  11th,  1877. 

Charles  S.  Emack,  admitted  as  Member,  January  24th,  1872,  who 
(Hed  July  27th,  1877. 

Edward  W.  Ensign,  admitted  as  Fellow,  June  23d,  1870,  who  died 
October  Ist,  1877. 

William  Grain,  admitted  as  Member,  February  16th,  1870,  who  died 
January  10th,  1877. 

James  P.  Kirkwood  became  Member  upon  the  organization  of  the 
Society,  November  2d,  1852,  was  a  Director  and  President,  who  died 
April  22d,  1877. 

Louis  Nickerson,  admitted  as  Member,  October  29th,  1872,  who  died 
May  6th,  1877. 

William  B.  Ogden,  admitted  as  Fellow,  March  24th,  1870,  who  died 
August  3d,  1877. 

Henry  Tyson,  admitted  as  Member,  July  13th,  1872,  who  died  Sep- 
tember 2d,  1877. 

J.  Butler  Wright,  admitted  as  Fellow,  May  24th,  1870,  who  died  Oc- 
tober 31st,  1877. 

Memoirs  of  the  deceased  are  in  preparation,  and  will  be  presented  in 
due  course. 

Respectfully  submitted, 

G.  Levkbich,  Secretary- 


REPORTS     OF     COMMITTEES. 

Report  op  Committee  on  Nomenclature  and  Classepication  of 

Masonry. 

Pbesemtsd  Novembeb  7th,  1877. 


The  Committee  appointed  to  iDqaire  into  mansbip,  and  request  Members  of  the  Society 

the  feasibility  of  securing  a  uniformity  of  to  use  only  such  names  in  their  speciflcations 

practice  in  the  nomenclature  and  classiflca-  and  practice  generally,  until,  by  custom,  they 

tionof  masonry,  respectfully  report,  that  after  become  recognized  as  representing  what  Is 

due  consideration  of  the  subject,  they  are  of  intended,  the  Committee  present  herewith  a 

the  opinion  that  the  desired  object  cannot  be  paper  contalmng  such  names,  with  descrip* 

obtained  suddenly,  nor  by  any  direct  action  Uons  of  the  tools  and  work,  and  recommend 

of  the   Society.    Csnslderable   diversity   of  that  Members  of  the  Society  be  requested  to 

practice  exists  in  different  parts  of  the  coun-  use  them  as  above  suggested, 

try  which  can  only  be  overcome  by  degrees.  J.  J.  R.  Csoks. 

Believing  that  the  best  method  of  securing  W.  E.  Wm^^ttt., 

uniform  practice  will  be  to  set  forth  certain  E.  B.  Yam  Wncxut, 

definite  names  for  tools  and  classes  of  work-  Oommlttoe. 
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Report  of  (Committee  on  Gauging  of  Streams. 

PRESCKTED   NOYKMBCB  7tH,   1877. 


The  Committee  appointed  to  inquire  into 
the  feasibility  of  obtaining  for  the  nae  of  en- 
gineers records  of  gyatematlc  gauginga  of 
•treams  of  knttm  water  abed,  and  of  the  rain- 
fall  on  their  water  aheda,  reapectfully  report, 
tluU  so  far  their  efforta  to  secure  the  coopera- 
tion of  persona  or  corporationa  having  charge 
of  woriu  the  operation  of  which  invoWea  the 
use  of  the  waters  of  a  stream,  have  not  met 
with  mneh  snccess.  Thej  take  pleiaure  in 
stating,  however,  that  the  Commiasloner  of 
pQblic  Works  of  New  York  City,  who  is  a 
Member  of  the  Society,  has  promised  to  far- 
niah  the  Society  with  the  reaxilts  of  the 
gangings  of  rain  fkU  and  flow  at  three  points 
in  the  Croton  basin,  where  obaervations  are 
taken,  and  also  that  the  Commissioners  of  the 
Department  of  Public  Parks  of  New  York  have 
expressed  their  intention  to  Institate  system- 
atic ganginga  of  the  streams  under  their  Juris- 
diction in  the  newly  annexed  portion  of  the 
dty,  to  aid  in  the  detennlnstion  of  questions 
relating  to  the  sewerage  and  drainage  of  that 
district,  ar.d  have  prtnnlsed  to  furnish  the 
Oonmilttee  with  the  results  of  the  same. 


In  reply  to  a  request  for  oodperation,  the 
Secretary  of  the  Smithsonian  Inatitute  atates 
that  the  meteorological  obaervatlona  formerly 
under  his  control  have  been  transferred  to 
the  Signal  Office  of  the  U.  S.  Army.  Profes- 
sor Henry  has  kindly  promised  to  fumlah  to 
the  Society  a  copy  of  the  new  edition  of  the 
Smithaonisn  work  on  rain-fall  in  the  United 
Statea  as  aoon  aa  it  ia  published. 

The  Committee  esmestly  request  Mem- 
bers who  are  connected  with  any  worics  on 
which  observations  of  the  desired  kind  might 
be  made,  to  uae  every  effort  to  have  them  un- 
dertaken. It  ia  not  necessary,  nor  is  it  ad- 
viaable,  to  attempt  to  begin  on  too  Urge  s 
aoale.  or  with  any  effort  at  extreme  accuracy. 
If  only  two  or  three  obaervers  osn  be  enlisted 
at  first,  their  operations  and  the  resulting 
information  will,  it  is  believed,  exdte  the  in- 
ttrest  of  others. 

Tike  Committee  will  gladly  aid.  by  advlos 
and  suggestions,  those  who  may  desire  to  in- 
stitnte  systematic  measurements. 

J.  J.  B.  Cboxs. 

Chairman. 


Report  of  Commtttke  on  Unxform  Accounts  and  Beturns  of  Bailboai> 

Corporations. 

PBESEimCD  NOVBMBU  7,   1877. 


The  Committee  appointed  Augunt  16th, 
1876,  on  '*  Uniform  Accounts  and  Retuma  of 
Railroad  Companies,"  respectfully  reports  as 
follows: 

On  the  day  previous  to  the  last  annual 
meeting,  the  Committee  had  an  interview 
with  the  gentlemen  selected  by  the  Oommis- 
aloners  of  Massachuaetts,  to  aupervise  the 
accounts  and  returns  of  railroad  companiea 
in  the  State  of  Massachusetts,  at  which  aeveral 
important  suggestions  were  made,  aome  of 
wtdch  were  adopted  by  the  Commlasloners, 
and  made  a  portion  of  their  regulationa. 
Tour  Committee  have  thought  it  beat,  before 
tiUng  further  steps  in  the  matter,  to  await 
the  result  of  the  first  years'  oi>eration  of  the 
iTitem  introduced  by  the  Massachuaetts  Com- 


missioners, and  which  has  been  adopted  by 
the  Commissioners  of  Connecticut,  and  of 
most  of  the  other  New  England  States. 

It  aeemed  to  the  Conunittee  that  if  the 
reanlt  in  those  States  was  satisfactory,  it 
would  be  far  leas  difficult  to  secure  the  adop- 
tion of  a  similar  system  in  the  other  States, 
and  that  on  the  contrary,  if  the  system  was 
found  to  need  material  modifications,  such 
changes  might  be  made  as  would  make  it  ac- 
ceptable before  its  adoption  in  the  other  States. 

We  therefore  reoommend  that  the  Com- 
mittee be  continued. 

Reapectfully  aubmitted. 


Wlf.  P.  8H1NH, 

O.  Chantjtb.  I 

Fbkd.  dr  Fumiak. 


Committee. 


Repobt  OF  Committee  on  Tests  of  American  Iron  and  STEEii. 

PRXSBNTED  NOVEMBXB  7,    1877. 


So  full  an  account  of  the  Board  to  test 
American  metals,  waa  recently  given  to  the 
Society  by  Prof.  B.  H.  Thuraton,  Secretary  of 
the  Board  (aee  Proceedings.  Vol.  in,  p.  26), 
that  no  further  statement  ia  needed  to  in- 


form the  Society  fully  of  its  history,  work, 
and  present  atatua. 

Your  Committee  deems  it  inexpedient  to 
ask  Congress,  during  its  special  aeasion,  for 
any  appropriation  of  money  for  the  uses  of 
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tlie  Bc^ard.  And  this  conclasion  has  been 
reached  alter  conference  with  its  President. 
But  the  way  should  be  thoroughly  prepared 
for  an  application  to  be  made  during  the  next 
regular  session  of  Congress  for  the  repeal  of 
the  legislation  terminating  the  existence  of 
the  Board  when  the  money  it  now  has  is  ex- 
pended, and  for  the  small  appropriation  that 
will  be  required  to  pay  its  current  expenses. 
The  expenditure  of  ten  thousand  dollars  per 
annum,  for  three  years,  will  enable  the  Board 
to  bring  up  the  knowledge  of  American 
metals  even  with  the  progress  already  made 
and  to  be  made  during  that  time,  in  their 
manufacture  and  use.  The  civil  engineers, 
architects,  mechanics,  manufacturers  and 
scientists  of  the  United  States  have  Joined  in 
asking  Congress,  through  our  Society,  io  in- 
stitnte  and  sustain  a  set  of  tests  of  American 
iron  and  steel.  A  Board  has  been  organized 
to  conduct  such  tests.  Congress  has  appro- 
priated, and  the  Board  has  expended,  nearly 
one  hundred  thousand  dollars.    Elaborate  and 


very  perfect  preparations  have  been  made  for 
the  tests  and  investigations  proposed,  and 
great  hopes  and  expectations  are  entertained 
as  to  the  benefits  to  bo  realized. 

If  we  permit  this  effort  to  fail,  all  the  work 
already  done  will  be  measurably  lost.  And 
when  can  it  be  nndertaken  again  with  so  good 
a  irospect  of  success  ?  Discouraged  by  onr 
failure,  wo  will  go  on  again  for  years  groping 
for  the  knowledge  which  the  Testing  Board  la 
organized  to  procure.  These  years  being 
marked  at  short  intervals  with  disastrous 
blunders  of  architects,  engineers,  builders 
and  mechanics.  On  the  other  hand,  if  the 
Board  is  sustained,  the  knowledge  obtained 
will  be  conducive  to  the  fireat  material  in- 
terests of  our  people,  and  it  will  enable  us  to 
design  and  execute  works  creditable  to  our- 
selves and  to  American  engineering. 
Respectfully  submitted. 

Wm.  Sooy  Smtth. 
Chr.  of  Com.  on  Tests,  ke. 
Maywood,  111.,  Oct  26th.  1877. 


Report  on  Time  and  PiiACE  of  Tenth  Annual  Convention. 

Pbesemted  Novembeb  7th,  1877. 


The  Secretary,  as  Committee  on  Time  and 
Place  of  the  Tenth  Annual  Convention,  has  to 
report,  that  replies  to  circulars  sent  out  have 
been  received  flrom  111  members. 

Of  these,  as  to  time,  27  name  June,  16  May, 
7  July,  3  April,  2  February,  1  each  January, 
March  and  September,  and  64  express  no 
choice  ;  and  as  to  place,  17  name  Ban  Fran- 
cisco, 13  Boston,  10  New  York,  4  each  Chicago 
and  Washington,  3  each  Baltimore,  Cincin- 
nati, Cleveland  and  Niagara,  2  St.  l^uis,  1 


each  Bethlehem,  Charleston,  Paris  and  Provi- 
dence, and  45  express  no  choice. 

It  wlU  be  seen,  there  is  not  a  majority  of 
votes  in  favor  of  either  time  or  place  named. 

The  Secretary  has  received  letters  from 
Messrs.  Frederick  Brooks  and  Joseph  P.  Davis, 
of  Boston,  relative  to  the  Convention  being 
held  In  that  city,  and  these  with  this  report, 
are  respectfully  submitted  for  such  action  as 
may  now  be  deemed  best 

O.  Levebich,  Committee. 


Report  of  the  Committee  on  Metric  System  of  Weights  and  Measurbs. 

Pbssektkd  Novembxb  7th,  1877. 
O.  Levzbiob.  Esq..  vention.    Will  you  please  present  this  report 


Sec'y  Am.  Soo.  Civ.  Eng's  : 
Dear  Sir,— The  Committee  on  Metric  Sys- 
tem of  Weights  and  Measures,  respectfully 
ask  leave  to  report  at  the  next  Annual  Con- 


at  the  Annual  Meeting  ? 
Truly  yours, 

Clemeks  Hebscheu 
Chairman,  for  the  Committee. 


Report  of  the  Board  of  Censors  for  the  award  of  the  Norman  MEDAii. 
Presbmted  November  7th,  1877. 


At  a  meeting  of  the  Censors  designated  by 
the  Code  of  Rules  for  the  award  of  the  Nor- 
man Medal,  held  on  the  27th  October.  1877  : 
Pr»!sent~George  S.  Greene,  President  of  the 
Society  ;  F.  A.  P.  Barnard.  President  of  Co- 
lumbia College  ;  J.  O.  Barnard.  Corps  of  En- 
gineers. U.  8  Army;  two  papers  were  received 
in  competition  for  this  medal. 

The  Norman  Medal  was  awarded  to  the  au- 


thor of  **  Notes  and  Experiments  on  the  Uso 
and  Testing  of  Portland  Cement" 

Books  to  the  value  of  the  medal  not  awarded 
last  year,  were  awarded  to  the  author  of  "On 
Igniting  Blasts  by  means  of  Electricity." 

George  8.  Greeks. 
F.  A.  P.  Barkard. 
J.  G.  Barhard. 

Censors. 
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Repobt  of  the  Committee  on  Quabters  for  the  8ik'iett. 

Pbkskkted  Novbmbkb  7th.  1877. 

The  Committee  on  Quarters  for  the  Society,  rent  work  of  the  Society,  which  hu  resnited 

reports  ibst  the  lease  of  the  hoaae  now  occu-  from  the  recent  necessary  transfer  from  one 

pied  by  the  Society  will  expire  on  May  Ist,  house  to  another,  have  impressed  the  Com- 

1879.    The  Committee  recommends  that  the  mittee  more  fully  than  ever  with  the  great 

Society  should  take  measures  to  continue  the  desirability  of  securing  a  place  where  there 

discussion  in  respect  to  procuring  a  perma-  will  be  no  probability  of  similar  distnrbance. 
nent  home,  either  hei'e  or  in  some  other  con.  For  the  Committee, 

Tenient  part  of  the  city.    The  contusion  and  John  Booabt. 

loss,  and  consequent  interruption  of  the  cur-  Chairman. 


Repobt  of  the  Committee  on  Finance. 

PRESKlfTXD  NOVKlfBEIt  7TH,  1877. 

The  Committee  on  Finance  respectfully  presents  the  following  Report  for  the  year  ending 
Norember  6.  1877  : 

Before  referring  to  the  expenditures  properly  belonging  to  the  Aacal  year  ending  NoTember 
<th,  1877.  It  is  proper  to  state  that  a  number  of  bills  due  prior  to  November  1st,  1876,  were  not 
presented  till  after  that  date,  as  follows  : 

Rent  up  to  Not.  1,  187« $400  00 

Ledger,  and  for  transferring  the  accounts  of  the  administration  of  Treas- 
urer Morse 75  00 

Journal  printing  for  August,  1876 214  76 

•*    Sept,        «•    113  00 

«•    Oct..          "    163  80 

Printing  1,000  Indexes  to  Proceedings 100  00 

$1,066  26 
Also  an  unsettled  account  of  W.  C.  Bryant  k  Co.  for  printing,  kc,  done 

prior  to  Not.  1, 1876-  some  of  the  items  extending  back  to  1872 756  64 

$1,820  89 
This  snm  had  to  be  paid  during  the  present  year. 
The  Treasurer's  Report  shows  as  follows  : 

RccxiPTS,  kc. 

Balance.  Not.  1. 1876 $1,274  97 

Entrance  fees 1,010  00 

Dues 7,427  96 

Sales  of  Transactions  and  Diplomas 240  45 

Fellowship  subscription 160  00 

AdTertisemcnts 492  25 

Interest,  Normal  Medal  Fund 70  00 

FeUowship         "     607  56 

MisceUaneous 83  50 

$11,306  69 
Deduct  (included  aboTe)  two  drafts  deposited  for  collection,  and  not  yet 

collected.  $30  and  $10 40  00 

$11,266  69 
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PATMKirrs. 

Rent $1,600  OO 

Janitor,  beat,  farniture,  fitting  roomo,  moving,  water,  &c. 1,045  7^ 

Library,  purchases,  catalogne 926  18 

Transactions  and  Proceedings 2.766  19 

Publishing  Report  on  Technical  Education 216  84 

Insurance 55  80 

Postage 600  35 

Salaries 3,000  00 

Stationery  and  Printing 325  97 

Other  expenditures 194  90 

$10,632  02 
Balance  on  hand 634  67 

$11,266  69 


We  find,  also,  bills  just  presented  or  mentioned  by  the  Secretary,  yet  unpaid,  as  f(dlowi  ^ 

One  quarter's  rent $400  00 

Scudder  k  Curtis,  legal  services 160  88 

Photo.  Uth.  Co 60  76 

425 

Stationery ,  Ketchum 6  10 

Water  Rent 20  90 

W.  C.  Bryant  k  Co.,  biU  of  iHrinting,  dating  back  to  March,  1877 1.167  70 

$1,810  68 

The  amount  of  arrearages  of  members  is  very  large. 

Unless  delinquent  members  shall  soon  pay  up  a  considerable  portion  of  back  dnes,  the 
Society  will  be  compelled  to  curtail  Its  expenses  in  some  way. 

It  will  be  noted  that  almost  exactly  the  same  amount  of  liability  is  carried  from  this  to 
the  next  year  as  was  brought  to  this  year  from  the  last. 

It  would  not  be  proper  to  so  exhaust  our  ftinds  as  to  immediately  pay  this  and  alto  ttio 
current  expenses  as  they  become  due ;  but  the  appropriations,  the  liabilities,  and  espedally 
the  presentation  of  accounts,  should  in  the  future  be  so  managed  that  gradually,  and  as  sooa 
as  possible,  bills  should  be  paid  soon  after  being  incurred,  and  the  income  and  outgo  of  eadt 
year  be  kept  clearly  and  distinctly  in  proper  adjustment. 

Respectfully  submitfed, 

W.  MiLNOR  ROBBBTS, 
WII.LIA1C  H.  Paixb, 
M.  N.  Fo&MXT. 

Report    op    Treasurer. 

Pbesemtkd  Novsmbbb  7th,  1877. 
Treasurer's  Statement  of  Receipts  and  Disbursements  for  the  Tear. 

BSCEIPT8. 

Balance,  November  1,  1876 $1,274  97 

Entrance  Fees 1,010  00 

Dues 7,427  96 

Sales  of  Transactions  and  Diplomas 240  46 

Fellowship  Subscription 150  00 

Advertisements 492  25 

Interest  Norman  Medal  Fund 70  00 

Do.     Fellowship  Fund 607  66 

MiscelUmeous 33  50 

$11,306  69 
Deduct  two  drafts  deposited  for  collection  and  not  yet  cashed 40  00 


$11,266  69 
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DISBUSSEMZSm. 

Bent $1,600  00 

Janitor,  Heat.  Furnitiire.  FittlDg  Rooma,  Moving.Water,  Ic«  and  Om.  .  1,045  79 

Library,  Parchaaes,  Catalogue 926  18 

Transactiona  and  Proceedinga 2,766  19 

Publishing  Report  on  Technical  Education 216  84 

Inaurmnce 56  80 

Postage 500  35 

Balariea 3,000  00 

SUtioneryand  Printing 826  97 

Other  expenditures 194  90 

$10,632  02 

Balance  now  on  hand 634  67 


$11,266  69 


JoBV  BooABT,  Treasurer. 


Memorial  proposed   by  H.  F.  Walling. 

Prebented  Novxmdcb  7th,  1877. 


To  the  Honorable  the  Senate  tmd  House  ofRtpre- 
sentativeM  of  the  United  State*  in  Congress 
<u$embled: 

The  Amoricsn  Society  of  Clril  Engineers 
TCKpeetfully  represents  to  your  honorable 
bodies  that  the  trUngulation  of  the  United 
States  Coast  Survey,  wherever  it  extends,  af- 
fords a  convenient  and  accurate  basis  for  the 
locations  of  roads,  railroads  and  public  works 
of  all  kinds,  as  well  as  for  topographical  and 
other  surveys  ;— a  basis  which,  for  precision 
and  completeness,  is  otherwise  practically  un- 
attainable. 


And  the  said  Society,  according  their  hearty 
approval  of  the  United  States  Uws  whereby 
the  Coast  Survey  Department  is  authorized 
to  extend  its  triangulations  over  States  where 
scientific  Surveys  are  ordered  by  the  State 
legialatures.  respectfully  petitions  your 
honorable  bodies  to  make  the  necessary  ap- 
propriations for  continuing  such  triangula- 
tions as  may  be  called  for  under  the  said  laws, 
whereby  the  valuable  work  of  the  Coast  Sur- 
vey may  be  more  fully  utilized,  to  the  great 
advantage  of  all  portions  of  the  country. 


LIST  OP  NEW  BOOKS  ON 

ENGINEERING   AND    TECHNOLOGY. 


Under  this  head  will  be  announced  new  books  on  these  and  kindred  subjects,  which  may 
be  professionally  useful  to  members  of  the  Society. 


Africa,  a  large  Map  of  Tropical .  Com- 
mander Cameron.  R.  N.,  C.  B.  Showing  the 
results  of  all  recent  explorations.  London. 
Daidy  <t  Itbitter.    (Announcement.) 

AlRiert,  Walks  in .  L.  G.  Seguin.  Lon- 
don. Crown  8vo.  illus.  and  maps.  Daldy  dt 
lAitter.    (Announcement.) 

Amazon.  Fifteen  Thousand  Miles  on  the 

tod  its  Tribatarles.  C.  Barrington  Brown, 
Anoc.  R.  8.  M..  and  WllUam  Lldetone.  C.  £. 
London.    Stafford.    (Announcement.) 

Architectnre,  an  Attempt  to  Discriminate  the 
Styles  of in  England,  from  the  Con- 
quest to  the  Reformation;  with  a  Sketch  of 
the  Grecian  and  Roman  Orders.  By  the 
late  Thomas   Rirkman,  F.  S.  A.     Seventh 

.The  All>ert  Memorial,  Hyde  Park;  Its 

History  and  Description.    With  numerous 


illustrations  on  steel.  James  DaflTome, 
London.     Virtue  d-  Co.    (Announcement.) 

,  American  Cottage  Homes.     Palliagr. 

New  York.    4to,  illus.     BickneU  <it  Co.     %^. 

,   Cottages  :    How  to  Plsn  and  Butld 

them,  to  ensure  Health.  Economy  and  Com- 
fort, with  Hintaon  Pittin^fs  and  Furniture. 
W.  Herbert,  London.  Bemrose  <£  Sons, 
(Announcement) 

,  The  Geometry  and  Optics  of  Ancient 

.  Illustrated  by  Examples  from  Thebes, 

Athens,  and  Rome.  John  Pennethome. 
In  folio,  with  66  plates  in  Line  and  Colour. 
London.  Folio.  Williams  d  Norgate.  (An- 
nouncement) 

,  The  Architectural  History  of  the  Uni- 
versity and  CoUeaes  of  Cambridge.  By  the 
lato  Professor  Willis,  M.  A.  With  numerous 
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Edition,  vith  coDsidorable  additioDB,  chiefly 
historical,  by  John  Henry  Parker,  C.  B., 
M.  A.,  F.  S.  Am  and  numerous  illustrations, 
London.  Parker  <£  Co.  (Anuouucement.) 
lUustrations.  Edited  by  John  Willis  Chirk, 
M.  A.  London.  Cambridge  Warehouse. 
(Announcement.) 

,  Manchester  Town  Hall  :    A  series  of 

Twenty  Picturesque  Photographs  of  the 
Exterior  and  Interior  of  the  Building.  J. 
McLeod.  With  Descriptive  Letterpress, 
revised  by  the  Architect.  Manchester. 
Heywood  dt  Son.     (Announcement.) 

,  Scottish  Woodwork  of  the  Sixteenth 

and  Seventeenth  Centuries.  By  J.  W.  Small. 
Edinburgh.  Daxfid  Douglas.  (Announce- 
ment.) 

,  a  Manual  of  Naval ,  for  Officers  of 

the  Royal  Navy,  MeroantUe  Marine,  Ship- 
owners and  Shipbuilders.  W.  H.  White, 
AB8istantConstructor,BoyalNavy.  London. 
8vo,  iilus.  John  Murray.  (Announce- 
ment.) 

Art.  Handbooks.  (New  Volume.)  Bronzes. 
C.  Drury  E.  Fortnum.  New  York.  12rao, 
iUus.    Scribner.  Welford  <i  Amutrong.     $1. 

,  Lubke's  History  of  .    Vol.  1,    A 

New  Translation  from  the  Seventh  German 
edition.  Edited,  with  Notes,  by  Clarence 
Cook.  New  York.  Dodd,  Mead  dS  Co.  (An- 
nouncement.) 

,  Contemi>orary in  Europe.    S-G. 

W.  Benjamin.  New  York.  8vo,  illus. 
Harpers.    $3.60. 

,  Persian  .      Major    R.    Murdoch 

Smith.  K.  E.  New  Edition,  with  addiUonal 
illustrations.  London.  Chapman  dk  HaU. 
(Announcement.) 

^——,  at  Home  Series.  New  Volumes.  The 
Drawing  Room.  By  Mrs.  Orrinsmilh.  The 
Dining  Room.  By  Mrs.  Lnftie.  The  Bed 
Boom  and  Boudoir.  By  Lady  Burker.  Lon- 
don.   MacmiUan  <£  Co.    (Announcement.) 

Arctic  Expedition,  Shores  of  the  Polar  Sea  :  a 

Narrative  of  the of  1875-76.    Dr. 

Edward  L.  Moss,  H.  M.  S.  Alert.  With  six- 
teen  large  Chromo  Lithographs  and  numer- 
ous Engravings,  from  Drawings  made  on 
the  spot  by  tlie  Author.  London.  M.  Ward 
dt  Co.    (Announcement.) 

'  ,  our  Life  in  the  Polar  regions, 

or  how  we  lived  on  the  Alert  during  a  voy- 
age of  discovery.  Capt.  Albert  Hastings 
Markbam,  R.  N.  London.  8vo,  illus. 
Daidy,  Isbister  d-  Co.    (Announcement.) 

Australia,  the  Fifth  Continent,  with  the  ad- 
jacent Islands.    Being  an  Acrount  of  , 

Tasmania,  and  New  Guinea,  with  Statistical 
Information  to  the  latest  date.  Charles  H. 
Eden.  London.  Crown  Svo,  map.  Society 
for  l^rom.  Chriffian  Knowledge.     6s. 

Brazil.   Handbook  of  .     M.  G.  and  E.  T. 

Mulliall.  Buenos  Ayres.  12mo,  illus. 
(Stanford,  London.) 

Building  Constrnction.  Timber  and  Iron.  R. 
Scott  Burn,  C.  E.  (Advanced  Science 
Series.)  London.  Collins.  (Announce- 
ment.) 

Cable  Making  and  Suspension  Bridges.  With 
special  references  to  the  Cables  of  the  ICast 
River  Bridge.  Wm.  Hildenbrand.  (Van 
Nostrand's  Science  Ser.,  No.  32.)  New 
York.     16mo.     Van  iXostrand.     $0.50. 

Ceramics,  The  History  of  (Ceramic  Art  in 
Great  Britain,  from  the  Earliest  Period  to 
the  Present  Day.  Llewellynn  Jewitt.  F.  S.  A. 
With  nearly  2000  Engravings.  London. 
Virtue  tt  Co.    (Announcement) 


Chemistry,  Handbood  of  Volumetric  Analysis. 
Edward  Hart.  New  York.  WiUy  dt  Sons. 
$2.60. 

,  Outlinee  of  Modem .     Organic. 

Based  in  part  upon  **Rich&'8  Manuel  de 
Chimie."  C.G.Wheeler.  Cincinnati.  12mo. 
Jansen,  McClurg  dt  Co.    $1.76. 

,    Tables   for     Systematic    Qualitative 

Chemical  Analysis.    8vo.    AashviUe(Teiiii.) 

,  Combined  Handbook  and  Note-book 

for  Students  of  Inorganic  Chemistry,  pre- 
paring for  the  Examinatioub  of  the  Science 
and  Art  Department  (Elementary  and  Ad- 
vanced). Oxford  and  Cambridge  Local, 
and  London  University.  James  Monckman. 
Leeds.    12mo.    {Simpkins,  London).     Is. 

Chimneys,  Boiler  and  Factory   :    their 

Draught  Power  and  Stability  ;  and  on 
Lightning  Conductors.  Robert  Wilson. 
London.  Lockwood,  Crosby  dt  Co.  (An- 
nouncement.) 

Cities  and  Cemeteries,  The of 

Etruria.  George  Dennis,  U.  B.  M.  Consul 
at  Palermo.  New  Edition.  Revised  from 
Recent  Visits  to  the  Etruscan  Sites,  with  a 
Chapter  on  Bologna.  With  20  Plans  and  \U> 
illustrations.  Two  vols.  London.  8vo. 
John  Murray.    (Announcement) 

Cyprus,  Its  Ancient  Cities.  Tombs,  and  Tem- 
ples. A  Narrative  ol  Researches  and  Ex- 
cavations during  ten  years*  residence  in 
that  Ifland.  Louis  P.  di  Cesnola.  With 
maps  and  2(»0  illustrations.  London.  Svo. 
John  Murray.    (Announcement) 

Dock  and  Port  Charges  of  the  (Inited  King- 
dom. With  colored  Maps  of  Ports  and 
Rivers.    London.  Svo.  C.  WiUon.    12s.  6d. 

Drainage.  By-Laws  and  Regulations  with  ret- 
erence  to  House  — ,  adopted  by  the  Upping- 
ham Sanitary  Authorities,  and  allowed  by 
the  Local  Government  Board.  With  Expia- 
natious  and  Suggestions  by  Rogers  Field, 
M.  Inst.  C.E.  London.  Svo,  illus.  Spans.  Is. 

House.      Regulations  to  be  observed 

on  the  Drainage  and  Watjr  Supply  of  Town 
and  Country  Houses,  as  adopted  by  the 
Corporation  of  Nottingham  and  other  San- 
itary Authorities.  With  illustrations.  By  M. 
Ogle  Tart>otton,  M.  Inst.  C.  £.  London. 
8vo,  illus.     Spons.     Is. 

Drawings.  Patent  Working  — .  By  H.  and  T. 
C.  Batcbolor.  These  drawings,  illuArating 
Mechanical  Movements,  are  made  upon  a 
principal  entirely  new,  the  idea  being  to  faci- 
litate the  study  of  the  working  of  machines, 
by  showing  them  in  action  on  the  draiiving. 
and  makiuR  the  working  parts  describe,  with 
the  greatest  precision  and  accuracy,  the 
same  paths  and  movements  as  they  would 
do  in  the  machine  itself.  London.  Jfac- 
luiUnn  d:  Co.    (Announcement.) 

Egypt,  History  of  — ,  from  the  Earliest  Pe- 
riod: derived  from  Monuments  a<  d  Inscrip- 
tions By  Dr.  Brugsch,  of  Gottingen. 
Translated  by  the  late  H.  Danby  Seymour, 
F.R.G.S.  London.  J.  Murray.  (Announce- 
ment) 

Upper  — ,  its  People  and  its  Prodncta. 

A  descriptive  account  of  the  Manners.  Su- 
perstitions, Customs,  and  Occupations  of 
the  People  of  the  Nile  Valley,  the  Desert, 
and  the  Red  Sea  Coast,  with  sketches  of  the 
Natural  History  and  Geology.  Translated 
from  the  German  of  0.  H.  Klnnzinger, 
M.D.,  formerly  Egyptian  Sanitary  Physician 
at  Koseir,  on  the  Red  Sea.  With  a  Prefatory 
Notice  by  Dr.  George  Schweinfurth.  Lon- 
don.    Svo,  illus.     Blackic  <£  Son.     148. 


Digiti 


ized  by  Google 


129 


Electricity  and  the  Electric  Telegraph. 
George  B.  Preecott.  Londoo.  8vo,  IUub. 
Sporu.    188. 

,  The  Student's  Text-Book  of —.  Henry 

M.  Noad,  Ph.  D.  New  ediUon.  revised  and 
enlarged,  with  additions  on  Telegraphy  by 
G.  E.  Preece,  Esq.  London.  Lockwood, 
Croiby  «£  Co. 
,  Cotnpendlnm  der  Elektriachen  Tele- 
graphic. With  169  cuts  and  47  lithogr. 
plates-     Wiesbaden.    L.  Werdenbach.      15s. 

,    The   Application    of   —    to  Railway 

Working.  W.  E.  Langdon,  Engineering 
Saperintendent  of  Poat-offlce  Telegraphs. 
With  numerous  Illustrations.  London  and 
New  York.  MacmiUan  rf  Co. 
Furniture,  The  History  of  — .  Researches 
and  Note*  on  Objects  of  Art  which  form  Ar- 
ticles of  Furniture  or  would  be  Interesting 
to  collectors.  By  Albert  Jacquemont. 
Translated  from  the  French  and  Edited  by 
Mrs.  Bnry  Palliser.  London.  Imp.  8vo, 
200illiis.  Chapman  d'  Hatl.  (Announcement.) 
Gas.  The  —  Consumer's  Handy  Book.  Wil- 
liam Richards.C.E.  London.  18rao.  Spotu.M. 

A  Practical  Treatise  on  the  Man'nfsc- 

ture  and  Distribution  of  Coal  — .  William 
Richards.  With  numerous  wood  engravings 
and  large  plates.  London.  Demy  ito. 
Spans.  288. 
Geology  of  New  Hampshite.  Prof.  C.  H. 
Hitchcock.  Vol.  3.  On  Strati  graphical 
Geology.  HIus.  with  hellutypes.  maps,  and 
charts.  Concord.  N.  H.  ito,  illus.  E,  C. 
Eastman.  $10  00. 
Geometry  of  Cycloids.  A  Geometrical  In- 
vestigation of  the  Principal  Properties  of 
the  Cycloid.  Epicycloid,  Hypocycloid,  Tro- 
choids, and  AKsooiated  Curves;  to  which  is 
appended  an  Application  of  the  Cycloid  to 
determine,  by  Graphical  constmction,  the 
Orbital  Motion  of  Planets  atid  Comets,  and 
to  Measure  the  range  of  Matter  prf>jected 
from  thi»  Sun.  With  numerous  diagrams. 
By  Richard  A.  Proctor,  B.A.,  CanUb.  Lon- 
don.  Longmans.  (Announcement.  ( 
Health.  Domestic  Hygiene:  A  Guide  to— 
and  Healthy  Homes.  Georgp  Wilson.  M.  D. 
London.    Churchill  Si  Co.    (Announcement.) 

A  hand-book  of  Analysis  of  Water,  Air. 

and  Foods  for  the  Merlical  Offlter  of 
—With  Engravinga.  Cornelius  B.  Fox,  M.A. 
London.  C/iurrhill  tf  Co.  (Announcement.) 
Heating.  A  Manual  of—  and  Ventilation  in 
their  pracitical  applications,  for  the  use  of 
Engineers  and  Architects,  embracing  a 
series  of  Tables  anl  Formnlan  for  dimen- 
sions of  Heating-Flow,  and  Return  Pipes 
for  Steam  and  Hot  Water  Boilers.  FIucb, 
etc.,  etc.  F.Schumann.  New  York.  12rao, 
lllUR      ran  NoUrand.    $1.50. 

Heal   in   relation    to    St^am    and   the 

Steam-Enerine  ;  an  Elementary  Tr  atise. 
Georgp  Shawn.  London.  8%'o.  Mac  mil- 
Ian  d  Co.     4s  6d. 

The    Analytical     Theory    of — Joseph 

Fourier.      Tranplated,   with  Notes,  bv   A. 
Freeman.       London.      Cambridge      Ware- 
koMe.    (Annotincement.) 
Holland.    Through— or  Towns  and  Customs 
of  the  Dutch.     Charles  W.  Wood.     London . 
demy  8?o.  illus.     B^tley  k  Sons.     128. 
Iron  and  Steel  Institute.  Journal  of—.     With 
11   Plates.    London.     Demy,  8vo.      Spons. 
New  York.    $3.76. 
London,  Old  and  New— Vol.  V.,  with  about  200 
illaatrationH  and  maps.     London.     Cassell, 
PttUr<t  Gaipin.    9b. 


—  Walks  In— Augustus  J.  C.  Hare.  With 
100  illustrations  by  the  author.  2  vols. 
London.  Crown  8vo.  Daldy,  Isbittcr  dt  Co. 
(Announcement. ) 

Machine  Construction.  E.  Tomklns,  Queen's 
College.  Liverpool.  (Advanced  Science  Se- 
ries.)   London.    CoUins.    (Announcement.) 

Manures— on  Artificial— Their  Chemical  Se- 
lection and  Scientific  Applications  to  Agri- 
culture. George  Ville.  Translated  from 
the  author's  MSS.,  and  edited  by  William 
Crookes,  London.  Longmans.  (Announce- 
ment.) 

Meehanics— a  Manual  of — of  Engineering 
and  of  the  Construction  of  Machines.  Phil. 
Julius  WeiHbach.  Vol.  2.  Application  of 
Mechanics  to  Machines.  Trans,  by  A.  Jay 
Dubois.  New  York.  8vo.,  illus.  WUey  dt 
Sons.     $5.00. 

Metallurgy  :  The  art  of  extracting  metals 
from  their  Ores,  and  adapting  them  to  vari- 
ous purposes  of  manufacture.  Fifth  Dlvi- 
Bion.  Silver.  John  Percy.  M.  D.,  F.  R.  8. 
London.    John  Murray.    (Announcement.) 

Mining,  Records  of in  Scotland.    R.  W. 

Cochran  Patrick.  Edinburgh.  David  Doug- 
las.    (Announcement.) 

Mines,  Accidents  in ;  their  causes  and 

prevention.  Alan  Bagot.  London.  Paul  dt 
Co.    (Announcement.) 

Mont  Blanc  :  A  treatise  on  its  geodesical  and 
geological  constitution— its  transforma- 
tions, and  the  old  and  modem  states  of  its 
Glaciers.  Eugene  Viollet-le-Duc,  With 
120  illustrations.  Trans,  by  B.  Bucknel. 
London.  Demy  8vo.  Sampson,  Low  db  Co.  14s. 

Motion,  Stability  of  a  Given   Slate  of 

partiL-ularly  Steady  Motion.  Adams'  Prize 
Essay  for  1876.  E.  J.  Routh.  London.  8vo. 
Marmiilan  tf  Co.     Hi.  6d. 

Mycenw*.  Ancient;  Discoveries  and  Researches 
on  the  Sites  of  Mycenie  and  Tiryus.  Dr. 
Schliemann,  author  of  "Troy  and  its  Re- 
mains." With  Preface  by  the  Right  Hon. 
W.  E.  Gladstone,  M.  P.  600  Plans  and  Il- 
lustrations. London.  8vo.  John  Murray. 
(Announcement  ) 

Naturalist,  The  Home ;  with  Practical  In- 
structions for  ("ollectlng  Arranging,  and 
Preserving  Natural  Objects.  Chiefly  de- 
signed to  HBHist  Amateurs.  Harlaud  Coultas. 
New  York.  12mo,  illus.  Scribner,  Wel/ord 
dr  Armstrong.     $1.75. 

Obelinks  :  a  Short  History  of  the  Egyptian  — . 
W.  R.  ('ooper  ;  with  Translation  of  many  of 
the  HIeroolypllie  Inwriptlons,  chiefly'  by 
Mr.  Franci.s  Clialas.)  Ix)udon.  Post  8vo. 
Hagster,     2a.  6d 

Ocean,  Thalassa ;  an  F^say  on  the  Depth, 
Terai)eratnre.  and  Currents  of  the  — .  John 
James  Wild.  Member  of  the  Civilian  Selen- 
titii;  Staff  of  H.  M.  S.  ChalUngfr.  With 
Charts  and  DiagramH  by  the  author.  Lon- 
don.    M.  Ward  tf  Co. 

Ornament.  Owen  Jones'  Grammar  of  — .  11- 
lUHtrated  by  Exanii)le8  from  various  Styles 
of  Ornament.  112  Plates  in  gold  and  eoi- 
ora.  New  York.  Imp.  4to.  R.  Worthington. 
?:^0.00. 

Outlines;  Reade's  Second  Gra<lo  Free  Hand  — . 
Beiu<;  a  Series  of  24  Graduated  Designs 
adapted  to  the  Practice  of  Pupils  preparing 
for  the  FIxaminationH  of  the  Science  and 
Art  Department,  and  other  Junior  Art 
Students^.  I^ondon.  Sq.lGmo.  .S/m/>Ann.28.0d. 

Penmanship,  Compendium  of  Ornamental  — . 
D.  T.  Ames,  With  40  Plates.  New  York. 
4to.     Bickntll  it  Co.     $5.00. 
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Philosophy,  Natural — .  For  Beginners.  I. 
Todbunter.  Part  K.— Sound.  Light,  and 
Heat  New  York.  18mo.  MacmillandtCo. 
(Ainnouncement.) 

Physics,  Oauot'B  Elemetary  Treatise  on  — , 
Experimental  and  Applied.  Edited  by  £. 
Atkinson.  8th  ed.,  revised  and  enlarged. 
London.    PostSvo.    Longmam.    15s. 

Physiography.  First  Principles  of — ;  What  the 
World  la  and  How  it  Works.  Sydney  B.  J. 
Skertchley,  of  H.  M.  Geological  Survey. 
With  Illustrations.  London.  Crown  8vo, 
Daldy,  Isbitter  <£  Co,    (Announcement.) 

Plate,  Old  English  — .  Ecclesiastical,  Decora- 
tive, and  Domestic.  Itn  makers  and  marks 
In  London  and  Provincial  Cities.  Founded 
on  rapers  and  tables  by  Octavius  S.  Mor- 
gan. Wilfred  J.  Cripps.  London.  John 
Hurray,    (Announcement.) 

Prehistoric  Europe;  with  Illustrations.  James 
Oeike.  of  H.M.  Oeological  Survey  London. 
Daldy,  Ubister  A  Co.    (Announcement) 

Prices,  Spons'  Engineets'  and  Contractors' 
Illustratod  Book  of  — ,  of  Machines,  Tools, 
Ironwork,  and  Contractors'  Material,  for 
1677-': 8.  London.  Royal  8vo.  Sponi. 
7s.  6d. 

Pyramid.  Our  Inheritance  in  the  Great  — . 
Prof.  Piazzl  Smyth,  Astronomer  Royal  for 
Scotland.  3d  ed.,  rev.  and  enl.  London. 
Post   8vo,    illus.      Daldy,   Ubister   <£    Co. 

188. 

■  Facts  and  Fancies.    J.  Bonwlck.     A 

Discussion  of  the  various  Theories,  French 
as  well  as  English,  about  the  Great  Pyra- 
mids.   London.    Paid  di  Co. 

Railways  and  Locomotives.  A  Series  of  Lec> 
tures  delivered  at  the  School  of  Military 
Engineering.  Chatham,  in  the  year  1877. 
Railways,  by  John  Wolfe  Barry  ;  Loco- 
motives, by  F.  J.  Bramwell.  London. 
Longmans.    (Announcement.) 

Roads  and  Streets,  the  Construction  of . 

In  2  Parts:  1.  The  Art  of  Constructing 
Common  Roads.  Henry  Law,  C.  E.  Re- 
vised and  condensed  by  D.  Kinnear  Clark, 
C.E.  II.  Recent  Practice  in  the  Construc- 
tion of  Roads  and  Streets  ;  including  Pave- 
ments of  Stone,  Wood,  and  Asphalte.  D. 
Kinnear  Clark.  C.E..  London.  12mo. 
Loekwood,  Crosby  <£  Co.    6s. 

Home,  The  Catacombs;  or.  Ancient  Cemete- 
ries of  — .  With  24  Plates  and  Plans,  show- 
ing their  Construction,  and  the  Fresco 
Paintings  f^om  Photographs  taken  with  the 
light  of  Magnesium.  John  Henry  Parker, 
C.B.    London.    8vo.   Parker  dJ  Co,    16s. 

The  Tombs  in  and  near  — .    With  the 

Columbaria  and  the  Painted  Tombs  on  the 
Via  Latina.  24  Plates  in  Photo-Engraving. 
Also  Mythology  in  Funeral  Sculpture  and 
Early  Christian  Sculpture.  Iti  Plates.  John 
Henry  Parker  C.B.  Loudon.  8vo,  cloth. 
Parker  d  Co.    ISs. 

Archjpology  of  — .    Part  13.    Early  and 

Medifeval  Castles,  or  Palaces  and  Gardens. 
With  16  Plates  and  Plans.  Also  a  complete 
Account  of  the  Excavalions  in  Rome  from 
186U  to  the  present  time.  John  Henry 
Parker.  C.B.  London  Parker  <C  Co.  (An- 
nounceroent.) 

Sahara,  The  Flooding  of  the  — .  An  Account 
of  the  great  Project  for  opening  Direct 
Communication  with  ."^OOOOOU  t'eople.  With 
a  Description  of  North-West  Africa  and 
Soudan.  Donald  McKenzie.  With  Illua- 
tratious.  Londcn.  Simpson,  Low  d;  Co. 
(Announcement) 


Sculpture,  History  of  — ,  from  the  earliest 
Period  to  the  Present  Time.  Dr.  Wilhelm 
Lubke,  Professor  at  Heidelberg.  Trans- 
lated by  F.  E.  Bunnett  New  ed.  Lon- 
don. Imp.  8vo,  iUus.  Smith,  Elder  k  Co. 
428. 

Ships.  Our  Fighting  — .  Being  a  description 
of  the  Construction,  Armor,  and  Fighting 
Power  of  Modern  War  Siiips  of  Englan*!  and 
other  European  Powers.  By  Mr.  T.  King, 
Special  Naval  Commissioner  of  the  United 
States.  With  20  fuU  page  Ulustrations. 
Portsmouth.  Oriffen  k  Co,  (Announce- 
ment) 

Slates  and  Slate  Quarrying,  a  Treatise  nu— 
Scientific,  practical,  and  commercial.  D.  C. 
Davie8,*F.G.S.  London.  Lockwood,  Crosby 
<£  Co.    (Announcement). 

Steam  Engine,  The.— A  practical  treatise. 
Arthur  Rigg.  With  plates.  London.  4lo. 
Spons.    (Announcement). 

Telegraph  Journal  of  the  Society  of— En- 
gineers, including  original  communications 
on  Telegraphy  and  Electrical  Science.  Pub- 
lished under  the  supervision  of  the  Editing 
Commit'ee.  and  edited  by  Lieut  Col.  Frank 
Boltun.  C.E.,  Hon.  Secretary,  and  William 
Edward  Langdon.  Acting  Secretary,  l^oa. 
15  and  16.    London.  8  vo.    Spons.    15a. 

Instructions  for  Testing—  Lines,  and  the 

Technical  Arrangements  in  Offices.  Loula 
Schwendler.  London.  Trubner  dk  Co.  (An- 
nouncement). 

Temple— The— of  Jerusalem  and  the  other 
Buildings  in  the  Haram  Area,  from  Solo- 
mon to  Saladin. — James  Fergueson.  Ix>n- 
don.    John  Murray. 

Thermodynamics.— R.  WormwelL  London 
Science  Class  Books.  London.  ISmo. 
LongmanB.    Is.  6d. 

Topography.  Aberdeen  and  the  Northea^  of 
Scotland.— A  topographical  sketch,  with  a 
m^p  of  the  district.  Aberdeen.  Sto. 
HamiUon,  London.)    Is. 

Tramways,  Their  Construction  and  Working 
— Comprising  a  comprehensive  history  of 
the  system,  with  an  analysis  of  the  various 
modes  of  traction,  including  horse  power, 
steam,  heated  water  and  compressed  air;  a 
description  of  the  varieties  of  rolling  stock, 
and  details  of  cost  and  working  expenses, 
with  special  reference  to  the  tramways  of 
the  United  Kingdom.  D.  Kinnear  Clarke. 
With  numerous  wood  engravings  and  13 
folding  plates.  London.  Lockwood,  Crosby 
dtCo.    (Announcement). 

Universal  Information,  Beeton's  Dictionary 
of— Science,  Art,  and  Literature.  Rev.  and 
enl.  2  Vols..  IUus.  London.  Ward,  Lock 
f£  Co.    218. 

University  Studies  in  England  in  the  Eight- 
eenth Century.  By  Christopher  Words- 
worth, M.  A.  London-  Cambridge  Ware- 
house,   (Announcement.) 

Water  Courses,  A  Treatise  on  the  Law  of 

with  an  Appendix  containing  Statutes  of 
Flowing,  and  Forms  of  Declarations.  Joe. 
K.  Angell.  Kev.  and  very  much  enl.  by  the 
addition  of  new  matter  to  the  Text  and 
Notes,  by  J.  C.  Perkins.  Esq.  7th  ed.  Bos- 
ton.   8vo.    LitUe,  Brown  <£  Co.     $6.00. 

Water  Supply.  Water  Supply  of  South  Africa, 
and  Facilities  for  the  Storage  of  it  J.  c. 
Brown.  Edingburgh.  8vo.  (Simpkin,  Lon- 
don.)   20s. 

Year  Book  of  Facts  in  Science  and  the  Arts. 
James  Mason.  London.  Ward,  Lock  dt  Oo 
2p.  6d. 
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ADDITIONS  TO 

LIBRARY    AND     MUSEUM. 


From  John  W.  Bacon,  Danbnry,  Coiin. : 
Ifineteenth,  twenty-second,  twenty-third  and 
twenty-fourth  Annuail  Reports  of  the  Rail- 
road  Commissioners  of  the  State  of  Conneo- 
ticnt,  for  1872,  1875,  1876  and  1877.  Hart- 
ford. 

From  C.  E.  Billin,  Philadelphia  : 
Annual  Report  of  Secretary  of  Internal  Affairs 

of  the  SUte  of  Pennsylvania.   Part  in.   In- 

dustnal  Statistics.      VoL  IV.      1875-6.    W. 

Hayes  Qrier,  Chief  of  Bureau.  Wm.  McCan- 

dless.  Secretary  of  Int.  Affairs. 
Annual  Report  of  Secretary  of  Internal  Affairs. 

SUte  of  Pennsylvania.    Part  IV.    Railroad. 

Canal,  Navigation  and  Telegraph  Companies 

for  fyear  1876.    Wm.  McCindless,  Secretary, 

Hairiaborg. 

From  Robert  Brlggs,  Philadelphia  : 
A  Decimal  Gauge  for  Sheet  Metal  and  Wire. 
Robert  Briggs.  (Reprinted  from  the  Jour- 
nal oi  th9  Franklin  Institute  for  December. 
1877.)  Philadelphia.  (Copies  for  Distribu- 
tion.) 

From  E.  8.  Chesbrough.  Chicago  : 
First  Annual  Report  of  the  Department  of 
Public  Works  to  the  City  Council  of  the  City 
of  Chicago,  for  the  fiscal  year  ending  De- 
cember 31.  1876.    Chicago. 

From  J.  J.  R.  Croes.  New  York  : 
Department  of  Public  Pa'ks.     Communica- 
tion from  the  Landscape  Architect  and  the 
Civil  and  Ti  pographical  Engineer  in  relaUon 
to  proposed  plan  for  laying  out  the  Central 
District  of  the  23d  and  •24th  Wards,  N.  Y. 
City.    (Copies  for  DistribuUon.) 
From  J.  W.  Davis.  New  York  : 
Formtilffi  for  Calculation  of  Railroad  Excava- 
tion and    Embankment,    and   for  finding 
Average  Haul.     John  Woodbridge  Davis, 
C.E.    (Second  thousand.)    New  York. 
From  A.  Jay  Du  Bols,  Bethlehem.  Pa. : 
Mechanics  of  Engineering  and  Construction 
of  Machines.    PhiL  Julius  Weisbach.    Vol. 
IL    Translated  by  A.  Jay  Du  Bols.    New 
York. 

From  Charles  D.  Elliot,  Somervllle, 
Mass.: 

Census  of  Massachusetts,  1876.  Vol.  I..  Pop- 
nUtion  and  Social  SUtlstics;  Vol.  n..  Manu- 
factures and  Occupations  ;  Vol.  III.,  Agri- 
cultural Products  and  Property.  Prepared 
luder  direction  of  Carroll  D.  Wright  Bos-* 
ton. 

Bgbth  Annual  Report  of  the  Bureau  of  Sta- 
tistics of  Labor.  March,  1877.  (Massachu- 
setla.)    Boston. 

From  Gen.  A.  A.  Humphreys,  Washing- 
ton : 
Baport  on  Geological  Surveys  west  of  the 
100th  Meridian.  First  Lieutenant  Geo.  M. 
Wheeler,  IT.  S.  Engineers,  ia  charge.  Vol. 
IV.,  Paleontology.  Part  1.  Invertebrate 
FoasUs.  Charles  A.  White,  M.  D. ;  Part  2, 
Vertebrate  Fossils.  Prof.  E.  D.  Cope.  Wash- 
ington. 

From  Institution  of  ClvU  Engineers, 
London  : 
Excerpla  from  Minutes  of  Proceedings.    Vol. 
I^    Session  1876-7.     Part  4.     Edited  by 
James  Forrest,  Secretary : 


On    Foundations.      Translated    from    the 
French  of  Jules  Gktudard  by  L.  F.  Vernon 
Harcourt. 
On  the  Main  Roads   of  South  Australia. 

Charles  T.  Hargrave. 
The  Design  and  Construction  of  the  South 
Reserve    Piers    and    Floating    landing 
Stage  at  Birkenhead.     Charles  Graham 
Smith. 
The  Ri^pootna  (State)  Railway.  Horace  Bell. 
Abstracts  of  Papers  in  Foreign  Transactions 
and  Periodicals. 
From  Institution  of  Mechanical  Engi- 
neers, London  : 
Proceedings  of  the  Institution.    July,  1877. 
Bristol  Meeting.    London. 

From  Walter  Kalt6,  New  York  : 
Plans  of  Structure  N.  Y.  Elevated  Railroad. 
Waiter  Katte,  Chief  Engineer,~7  plates. 
From  North  of  England  Institute  of 
Mining  and   Mechanical  Engineers. 
Newcastle-upon-Tyne  : 
Transactions  of  the  Institute.    Vol.  XXVI., 
Part   vii.      Members'   Names,    Barometer 
Readings,  Council  and   Finance  Reports, 
kc.    Newcastle-upon-Tyne,  1877. 
Transactions  of  the  Institute  for  Atigust,  1877. 
(^coke's  Ventilating  Machine,  Proceedings, 
Ventilation     of    Mines.     Newcastle-upon- 
Tyne,  1877. 

From  Portuguese  Society  of  Civil  En- 
gineers, Lisbon : 
Review  of  the  Public  Documents  from  the 
Table  of  the  Society.    Lisbon. 

From  F.  Rinecker.WurEburg,  Germany: 

Photographic  Views  of  Mount  Righi  Railroad 

and  its  Scenery.    16  photographs.    Geneva. 

From  Royal  United  Service  Institution, 

London : 

Journal  of  the  Institution.   Vol.  XXL    No.  92. 

1877.    London. 

From  Society  of  Architects  and  Engi- 
neers of  Hanover,  Hanover : 
Journal  of  the  Society.    Edited  by  Professor 
Keck.    Published  by  the  Directors.    Vol. 
XXin.    Part*.    1877.    Hanover. 

From  State  Board  of  Geological  Survey 
of  Michigan,  Lansing,  Mich. : 
Geological  Survey  of  Michigan.  Lower  Penin- 
sula, 1873-1876,  accompanied  by  a  Geologi- 
ca'  Map.  Vol.  III.  Part  1,  Geology ;  Part  2, 
Paleontology,  Corals.  C.  Rominger,  State 
Geologist.    New  York. 

From  Co  ik  Talcott,  San  Francisco  : 
Scenery  on  the  Redwood  Branch  S.  F.  &  N.  P. 
R.  R.    Lithograph.    San  Francisco. 

From  U.  S.  Const  Survey,  Washington  : 
Report  of  Superintendent  of  the  U.  S.  Coast 
Survey,  showing  progress  of  Survey  during 
the  year  1874.    Washington,  1877. 
From  other  sources  : 
Hlustratious  to  accompany  Annual  Report  of 
the  Commissioner  of  Patents  for  the  year 
1869.     Vol.  IV.     Washington,  1876. 
Annual  Report  of  the  Commlsaioner  of  Pa- 
tents for  the  year  1871.    Vol.  III.    Illustra- 
tions.    Washington,  1876. 
Catalogue  of  the  University  of  Cincinnati  for 
academic  year  1877-8.    Cincinnati,  1877. 


Digiti 


ized  by  Google 


132 


LIST      OF      MEMBERS. 


ADDITIONS. 

Date  ot  EleaioD. 

Brown,  Charles  O (Junior  to  Member),  Eng.  Passaic  Roll- 

ing  Mill  Co.,   138  Chambers  street, 

New  York Nov.    7,    1877. 

Clarke,  Frederick  W Ch.  Eng.  S.  Chicago  Pumping  Works, 

Chicago,   111 **  " 

CoMPTON,  Alfred  G.  [A.] .  .Prof.  Applied  Math.  College  of  City  of 

New  York,  New  York Sept.  5,       '* 

Johnson,  Thomas  H Civil    Eng.,   64   North    High    street, 

Columbus,  Ohio '*  ** 

Raymond,  Charles  W.  [J.] .  Ass't  Engineer,  Department  of  Docks, 

New  York Nov.    7,      " 

Wrotnowski,  Arthur  F.  .  .Civil  Eng.,  New  Orleans,  I^ July    12,      ** 


changes  and  corrections. 

Atkinson,  John  B Sec.  and  Treas.  St.  Bernard  Coal  Co.,  Erlington,  Ky. 

BacX)N,  John  W Oen.    Railroad   Commissioner,    State   of   Connecticut, 

Dan  bury,  Conn. 

Barnes,  Phinehas Plainfield,  X.  J. 

Baxter,  (Ieorce  S Tarrytown,  N.  Y. 

Bland,  John  C   265  South  Fourth  street,  Philadelphia,  Pa. 

Bo(;art,  John (Secretary)  Am.  Soc.  Civil  F^ngineers,  104  East  Twen- 

tieth  street,  New  York. 

Brooks,  Frederick 13  Boylston  street,  Boston,  Mass. 

BiLLOCK,  \V.  D Box  262,  Pawtucket,  R.  I. 

Clarke,  H.  Wadswokth.     Ch.    Eng.    Resurvey   New  York    and    Pennsylvania, 

Syracuse,  X.  Y. 

CoLLiNCrWooD,  Francis \ss't  Eng.  X.  Y.  &  B.  Bridge,  cor.  Cherry  and  Pearl 

streets,  New  York.. 

Dresser,  (J.  \V Editor  Am.  (las-Light  Journal  and  Chemical  Reporter, 

44  East  Twenty-fifth  street,  Xew  York. 

DcN,  James Ch.  Eng.  St.  L.  &  S.  F.  R.  R.,  Xorth  Springfield,  Mo. 

Hall,  G.  Thomas Ass"t  Eng.  (iilbert  Elev.  R.  R.,  71  Broadway,  New- 
York. 
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Houston,  John Box  145,  Ilackensack,  N.  J. 

Jones,  Washington Port   Richmond  Iron  Works,  1,057  Richmond  streeU 

Philadelphia,  Pa. 

Katpe,  Walter Ch.  Eng.  \.  V.  Kiev.  R.  R.,  7  Broadway,  New  York- 

Kinsley,  Thomas  P 407  Putnam  avenue,  Brooklyn,  N.  Y. 

Leverich,  G ...  .265  Macon  street,  Brooklyn,  N.  Y. 

Lotz,  Wm.  H Mech.  and  Con^.  Eng.,  93  Fifth  avenue,  Chicago,  111- 

MacRitchik,  Charlus 169  La  Salle  street,  Chicago,  111. 

Masten,  Cornelius  S Haven  &  Masten  Mfg.  Co.,  30  Phelps  ave.,  Rochester, 

N.  Y. 

Newton,  William  H 59$  Division  street,  Chicago,  111. 

PoxTZEN,  Ernf:st 43  Rue  Neuve  des  Mathurins,  Paris,  France. 

PRorr,  Henry  G Care  Am.  Soc.  Civil  Engineers,   104  East  Twentieth 

street,  New  York. 

Raynolds,  James  D Riverside,  Cook  Co.,  111. 

Roberts,  W.  Milnor (Vice- President)  Ch.  Eng.  N.  P.  R.  R.,  23  Fifth  .ive.. 

New  York. 

Sears,  Alfred  F Chimbote,  Peru. 

Sedgwick,  Thomas  S 1,016  Walnut  street,  Philadelphia,  Pa. 

Smith,  C.  Yanderyoort.  . .  (Director)  Ch.  Eng.  Manhattan  Gas-Light  d,^  New 

York 

Solle,  Howard Civ.  Eng.,  Syracuse,  N.  Y. 

Tasker,  Charles  A Res.  Eng.  C.  S.  Ry.,  70  West  Third  st.,  Cincinnati,  (). 

TowLE,  Stevenson Eng.  m  charge  Sewers,  Dept.  Public  Works,  132  East 

Seventieth  street.  New  York. 

Turner,  Edmund Eng.  Road  Dept.  E.  C.  &  S.  W.  R.  R.,  Frankfort,  Ind. 

Van  Buren,  Robert Ch.  Eng.  Dept.  City  Works,  City  Hall,  Brooklyn,  N.Y. 

Weeks,  Harvey  R Div.  Eng.  C.  S.  Ry.,  Butlerville,  Ind. 

Wellman,  David  W Ass't  Eng.  U.  S.  Imp.  A.  &  W.  Rivers,  FortSmiUi,  Ark. 


RESIGNED. 

Dodge,  Richard  D Brooklyn,  N.  Y Nov.    7.    1S77. 
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FROCEED  ENOS. 


M 


Vol.   Ill,   December,    1877. 

»   •   « 

INUTES   OF    MEETINGS 

(Abstract  of  auch  aa  may  be  of  general  interest  to  members.) 


OF  THE  SOCIETY. 

NoTEiCBER  21sT,  1877.— The  Society  met  at  8  p.  m.  The  paper  enti- 
tled "  Notes  and  Experiments  on  the  Use  and  Testing  of  Portland  Cement, " 
by  W.  W.  Maclay,  for  which  the  Norman  Medal  was  awarded,  was  read 
and  discussed. 

Dbcembbb  5th,  1877.— The  meeting  was  held  at  8  p.  m.  The  diploma 
and  bronze  medal  awarded  to  the  Society  by  the  authorities  of  the  Cen- 
tennial International  Exhibition  were  presented. 

A  donation  by  Moncnre  Robinson,  honorary  member  of  the  Society, 
was  also  presented,  with  an  accompanying  letter.  The  donation  was  a 
portfoUo  of  the  original  drawings  of  the  first  construction  of  the  Beading 
Bailroad,  with  descriptive  pamphlets.  Vice-President  Roberts,  in  i>re- 
senting  the  letter  of  Mr.  Robinson,  made  remarks  in  special  reference  to 
a  locomotive  spoken  of  in  tliat  letter  ;  and  the  subject  of  early  locomo- 
tives was  discussed.  The  thanks  of  the  Society  were  tendered  to  Mr. 
Moncnre  Robinson. 

A  paper  by  D.  McN.  Stauffer,  member  of  the  Society,  describing  a 
peculiar  case  of  failure  in  a  water  main,  was  read  and  discussed. 

It  was  determined  that  the  Library  of  the  Society  should  be  opened 
on  Thursday  evenings,  from  7  J  to  10  p.  m.,  during  December,  January, 
and  February  next,  and  that  a  record  of  members  present  on  those  even- 
ings should  be  kept.  The  standing  committees  for  the  year  were  an- 
nounced. 
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December  19th,  1877. — The  meeting  was  held  at  8  p.  m.  Donations 
of  valuable  books  and  documents,  made  to  the  Society  by  Mr.  T.  S. 
Sedgwick  and  by  Mr.  Edward  A.  Flint,  were  presented,  and  the  thanks 
of  the  Society  were  directed  to  be  tendered  to  each  of  the  donors. 

A  paper  by  Charles  Latimer,  describing  a  grai^hic  method  of  repre- 
senting railroad  accounts,  was  read,  and  an  accompanying  chart  present- 
ed.    Discussion  on  the  subject  followed. 

The  piece  of  pipe  was  exhibited  containing  the  fracture  referred  to  in 
the  paper  by  D.  McN.  Stauffer,  read  at  the  last  meeting,  and  discussion 
followed  as  to  the  probable  cause  of  the  fracture. 


OF  THE  BOARD  OF  DIRECTION. 

November  14th,  1877. — The  Board  met,  and  the  following  Standing 
Committees  were  appointed  : 

On  Finance  :  George  S.  Greene,  William  H.  Paine  and  C.  Vander- 
voort  Smith. 

On  Library  :  W.  Milnor  Roberts,  J.  J.  R.  Croes,  and  Albert  Fink. 

Applications  for  membership  were  considered  and  other  routine  busi- 
neas  transacted. 

December  5th,  1877. — The  Board  met  and  considered  applications 
for  membership  and  other  routine  business. 


list  of  new  books  on 
ENGINKERINa    AND    TECHNOLOGY. 

Under  this  head  will  be  announced  new  books  on  these  and  kindred  subjects,  which  may 
be  professionally  useful  to  members  of  the  Society. 

Architecture,  Interior—.  E.  Daubourg.    Lou-        Education  applied  to  Industry.  George 

don.    Folio.    Chapman  d-  Hall.    626.  6d.  Ward  Nichols.       New    York.      8vo,   illus- 


■  Early  N6w  England  loteriors.  Sketches  Harpers.    $4.00. 


in   Salem,    Marblehead,    Portsmouth    and        Flaxman's  Outline  Designs.     URed  in 

Kittery.    Arthur  Little.  Boston.  Obi.  folio.  the  (ireek  and  other  schoolsof  Decorative  — 

A.  Williams  <£  Co.    $6.00.  First  Series  of  20  designs.    In  a  portfolio. 

Historic  Mansions  and   Buildings  of  Boston.    TilUmd^  Co.    $1.00. 

Philadelphia,  with  some  notices  of  their       Studies  in  Ornamental—,  as  applied  to 

Owners  and  Occupants.    Thompson  West-  the  Decoration  of  Pottery.      First   Series, 

cott.    Philadelphia.    4to.     Fiorter  d:  Coates.  Part  I.— Greek  Ornament.    Boston.     TilUm 

$5.00.  d  Co.    $L00. 

The    Stately  Homes  of  England.     L.       The  House  Beautiful.  Essavs  on  Beds, 

Jewitt  and  S.  C.   Hall'.    2d  Series.    Phila-  Tables,  Stools  and  Candlesticks*.    Clarence 

delphia.      Squa  e  8vo.      Gebbie  dk   Barrie.  Cook.      New  York.      4to,  illus.      Scritmer, 

$7.50.  ArTMtrong  d  Co.     $7.60. 


-  BickneU,  Series  on — .    A.  J.  Bicknell.  Astronomy,  Annals  of  the  Astronomical  Ob- 
New  York.    4to.    A.  J.  BickneU  d  Co.  servatory  of  Harvard  College.      Vol.   yjll. 
Cottage  and  Villa  Architecture.      $6.00.  Results  of  Observations  made  or  directed 
Street,  Store  and  Bank  Fronts.    $4.00.  by  William    Cranch    Bond,   A.M.,   George 
Public  Buildings.     $3.50.  ^     Phillips  Bond,  A.M.,  and  Joseph  Winlock, 
School  House  and  Church  Architecture.  '     A.M.    Part  I.    Historical  Account   of  the 
$3.00.  Observatory  from  October,  1865,  to  October, 
Stables,    Out   Buildings,    Fences    and  1876.    Part  II.     Astronomical  Engravings 
Miscellaneous  Details.     $2.60.  of  the  Moon,   Planets,  kc.     Astronomical 

Rudiments  of  the  Art  of  Building.     E.  Engravings  Illustrating  Solar  Phenomena. 

Dodson.  10th  ed.  (Weale's  Series).  London.  51    plates.     Boston.      4to,  illns.      Ginn  <i 

12mo.    Lockwood.    28.  Heath.    $10.00. 
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Bollder,  The  Immigrant—;  showing  how  to 
place  and  construct  dwellings  iu  the  bush, 
CD  the  prairie,  or  elsewhere,  cheaply  and 
weU,  with  wood,  earth,  or  gravel.  C.  P. 
Dwyer.  Philadelphia.  Svo.illns.  ClaxtoHt 
Remten  rf  Haeffeljinger.     f  1.50. 

Cement.  Science  and  Art  of  the  Manufacture 
of  Portland — ,  with  Observations  on  some 
of  its  Constructive  Applications.  H.  Reid. 
London.    8vo.    Spont.     18h. 

Centennial   Exhibition,    Gems    of   the . 

CoDsi8t  of  llluB.  descriptions  of  Objects  of 
an  Artistic  Character  in  the  Exhibits  ol  the 
r.  8.,  Great  Britain.  France,  Spain.  lUly, 
Germany.  Belgium.  Norway,  Sweden,  Den- 
mark. Hungary.  Russia,  Arc.  New  York. 
4to,  illus.     Appletons.     $6.(K). 

Photographic  Souvenir  of  the 

A  series  of  four  qiiartu  i  orttolios,  con- 
taining a  choice  collection  ot  photographs 
of  objects  of  interest  iu  the  Exhibition. 
Four  series.  No.  1.  ftrst  series,  f  20  ;  No.  2, 
first  series,  $16;  Wo.  1,  second  series.  $10; 
No.  2.  second  series,  $7.50.  Philadelphia. 
Lippina»tt. 

Treasures  of  Art.   Industry,  and 

Manufacture,   as    represented    at  the 

,  1876     C.   B.  Norton.     40  plat*  o.  with 

letterpresa  iu  English  and  Freurh.  T^rge 
folio,  half  turkey,  full  gilt.  PhiladeJphia. 
S.  T.  Soiuler.     f  .50.00 

Cyprus;  Its  .\ueieut  Citif  s.  Tombs,  and  Tem- 
ples. A  Narrative  of  KejMarcheii  and  Exca- 
vations during  Ten  Years  Hesidenee  In  that 
Island.  Gen.  L.  P.  di  Cesnola.  New  York. 
8vo.    MapH  and  illus.     Harpers.     $7.50. 

Its  Ancient  Cities,  Tombs,  and  Tem- 
ples. A  Narrative  of  Researches  and  P.Ixca- 
vttions  during  Ten  Years*  Residence  as 
American  Consul  in  that  Island.  Gen.  L, 
P.  di  Cesnola.  London.  8vo.  Maps  and 
Illus.    Murray.     60s. 

Drawing.     Linear,  PeraiKctive,  and    Model 

A  School    and    Art  Clahs    Manual. 

Laurence  Anderson.  London.  Royal  8vo. 
Macmillan.    28. 

Engineering.    Instruction  In  Military 

VoL  1.  part  3.  MiliUry  Bridget.  Compiled 
at  the  School  of  Military  Engineering, 
Chatham.  London.  Post  8vo.  Govern- 
mad  Publication.    3s. 

Fat  and  Blood,  and  how  to  make  them.  8. 
W.Mitchell,  M.D.  Rev.  ed.  Philadelphia. 
12  mo,    Lippincott.     fl.25. 

Geology.  Memoirs  of  the  Geological  Survey 
of  the  United  Kingdom.  Monograph  3. 
The  Crocodilian  Remains  found  in  the  Elgin 
Sandstones.  With  remarks  on  the  lehnitet 
of  Cummingstone.  Thomas  U.  Huxley. 
I<ODdon.  8vo.  Plates.  Governmeni  Publu 
catum.    14s.  6d. 

Hygiene.     Public in   America;  being 

the  Centennial  Discourse  delivered  before 
the  International  Medical  (^ongress,  Phila., 
Sept.,  1876.  Henry  LBowditch.  M.D.  With 
extracts  from  correspondence  from  various 
«tate#.  Together  with  a  Digest  of  Ameri- 
can Sanitary  Laws.  H.  O.  Pickering.  Bos- 
ton. Crown  8to.  LiUU,  Broum  d  Co. 
$2.50. 

Labor.    The  problem  in  the  tlnited 

States,  with  an  Introduction  by  Thnrlow 
Weed.  New  York.  Jktktnaum,  Pub.  Co. 
(Announcement.) 

Metric  System.    Easy  Steps  in  the 

for  Elementary  Subjects.  With  Answers. 
O.GUl.    London.     18mo.    Kemptter.    2d. 

Microscope.    The Andrew  Boss.    New 

York.    12mo.    Induttrial  Pub.  Co,    $0.75. 


Mycecjp.     A  Narrative  of    Researches  and 

Discoveries  at and  Tiryns.    By  Dr. 

Henry  Scbliemann.  With  a  Pr«*fac6  by  the 
Right  Hon.  W.  E.  Ghwl^ione,  M.  P.  With 
plans,  vie>«s,  and  cuts,  representing  more 
than  700  types  of  th<*  objects  found  in  the 
Royal  Sepulchres  of  Mycenie.  and  elsewhere 
in  the  excavations.  New  York.  4to,  illus. 
Scribner.  Armstrong  it  Co.     $12.00. 

Nile.    A  Thousand  Miles  up  the Being  a 

Journey  through  Egypt  and  Nubia  to  the 
Secon<l  Cataract.  With  fac-slmllcs  of  in- 
seriptious,  ground  plans,  two  colored  maps 
of  the  Nile  from  Alexandria  to  Dongola,  and 
80  ills.  eng.  A.  B.  Edwards.  New  York. 
Imp.  8vo,  illus.  Seribner,  Wtlford  dt  Arm- 
sfrfrnff.     $12.00. 

Ordnance.  Abridged  Treatise  on  the  Con- 
struction and  Mauiifacturo  of in  the 

British  S«*rvioe.  Prepared  in  the  Royal 
Gun  Factory.  Printed  by  order  of  the 
Secretary  of  State  for  War.  July,  1877. 
Londtm.     8vo.    (iovmmtnt  Pubhcati»m.  Cs. 

Painting.     The  Art  of  House being   a 

RecT>rd  of  the  ObHervatiouBand  Exi>erienoe8 
during  many  Years  of  a  Practical  Worker  in 
the  Art.  Denigned  to  inntnn't  and  asBiHt  In 
the  Every -day  Work  ol  Paiuiersaud  others. 
John  Stevfiis.  New  Y'ork.  18mo.  M'ilty 
<f  Son.     $0.7.5. 

Patenttt.      I^w   of   Trade-Marks,  and 

Copyrights,  with  Noles  under  each  Section 
of  the  Iaw  referriUR  t<»  the  Decisions  of  the 
Courts  and  the  Coninilt^sioners  of  Patents, 
together  with  the  Rules  of  Practice  in  the 
i:.  S.  Patent  omce  and  a  larpe  Collection  of 
Forms.  O.  F.  Bump.  New  York.  8vo. 
Baker,  Voorhifs  d:  Co.     $G.O0. 

Physics.      Ganot'%  Elem.  Treatlne   on 

Experimental  and  Applied.    Tr.  and 

ed.  from  Ganot's  Elements  de  Physique. 
By  E.  Atkinscu).  Ph.  D.  Philadelphia.  12 
mo.  illus.     HVK»f/.    $5  00. 

Pottery  and  Porcelain  of  all  Times  and  Na 
tioiiB.  With  Tubles  of  Factory  and  Artl.sts* 
Marks,  for  the  u^e  of  Collectors.  William 
C.  Prime.  New  York.  8vo  illus.  Harpers. 
$7.00. 

From  early  Times  down  to  the   I'hila. 

Exhibition  of  1S7G.  Bj  Chas.  Wyll>  r  Elliott. 
With  1G5  illus.,  and  the  more  important 
marks  and  monoarams.  New  York.  8q. 
8vo,    illus.    Appleton.     $5.00 

Quantities— A  Text-book  lor  surveyors  in 
Tabulated  Form,  explanatory  of  the  Best 
Methods  adopted  in  Measurement  of 
Builders'  Work,  and  containing  useful 
Hints  and  Valuable  Information  for  the 
Surveyor,  also  Tables  of  the  various  Trades 
aud  tor  the  Measurement  and  Valuation  of 
different  Materials.  Tab  es  of  C  nstanU 
for  the  Vahu»tlon  of  Labor.  Comparative 
Tallies  of  Different  Countries,  &c.,  and  a 
Complete  Index.  Banister  Fletcher.  Lon- 
don.    Post  8vo,  illus.    Battford.    6s. 

Sanitary  Engineering.  A  Guide  to  the  Con- 
struction of  Works  of  Sewerare  and  Htnise 
D  ainage.  with  Tables  for  facilitating  Cal- 
culations of  the  Engineer;  to  which  Is  added 
Specimen  Copy  of  Proposals  for  Estimates 
and  Specifications  for  the  Construction  of  a 
Bewer  in  New  York  City ;  also,  a  Paper  on 
the  Pluming  and  Building  of  Sewers,  trans- 
lated for  thhi  work.  B.  Latham.  Small 
folio;  many  plates.    Chicago.  1877.     $3.00. 

Science  and  Literature  in  the  Middle  Ages. 
By  Paul  Lacroix.  Hlna.  with  15  chrome- 
llths.  and  250  wood  engs.  New  York.  4to. 
AppleUm.    $12.00. 
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,— XVIIIme  Siecie.    Lettres,  Industrie, 

Sciences  et  Arts.  France,  1790-1798.  By 
Pftul  Lacroix.  lUns.  with  15  ckromo^liths. 
and  250  wood  engravings.  Paris.  Imp. 
8vo.    Bouton,  New  York.    $18.50* 

Silver  Country,  The or.   The  Grpat 

Southwest.  A  Review  of  the  Mineral  and 
other  Wealth,  the  Attractions  and  Material 
Development  of  the  former  Kiagdom  of  New 
Spain,  comprising  Mexico  and  the  Mexican 
Cessions  to  the  U.  S.  in  1848  and  1853.  Alex- 
D.  Anderson.  New  York.  Vivao.  map. 
IhUnam,    $1.75. 

Steam.     An    Elementary   Treatise  on 

and  the  Use  of  the  Indicator.  J.  C.  Oraham. 
New  York.    8  vo,  ill  us.    Spont.    $3.50. 


Titles  to  Beal  Estate  in  the  State  of  New 
York.  Jas.  W.  Gerard.  M  ed.  New  York. 
8vo.     Baker,   Voorhees  <£  Co.    $6.50. 

Townshipa  Township  and  Town  Officers' 
Guide;  a  S'immary  of  the  Law  Governing 
Towns  and  Townships  in  the  State  of  In* 
diana.  With  Instructions  and  Formi. 
Francis  Adkinson.  Cincinnati.  12mo.  B, 
Clarke  tt  Co.     $2.00. 

Ventilation.    Mechanics  of .    Geo.  W. 

Rafter,  C.  E.  (Van  Kostrand's  Science 
Series.  No.  33).  New  York.  18nio.  Vom 
Nostrand.    $0.50. 

Voyages,     Recent  Polar .    From  the 

Search  after  Franklin  to  the  Polar  Expedi- 
tion.  1875-1876.  New  York.  Crown  8vo» 
illus.     Thomas  NeUon  dJ  Sons.    $2.50. 


ADDITIONS  TO 


LIBRARY     AND     MUSEUM. 


From  Edward  A.  Flint.  Boston  : 

Annual  of  Scientific  Discovery.  D.  A.  Wells. 
Boston,  1862. 

Canada  and  her  Resources.  An  Essay  by 
Alexander  Morns,  A.  M.    1855. 

Canada;  an  Esaay^,'  J.  Sheridan Hogan.  Mon< 
treal,  1855. 

Report  of  the  Southern  R.  R.  of  Canada. 
William  Scott,  C.  E.    1855. 

Great  Southern  Railroad.  Canada.  Letter  to 
Railway  Committee,  R.  G.  Bennett,  Chief 
Engineer.    1855. 

Charter  and  Amendments  of  Northern  Pacific 
Railroad.  Approved  Jnly  2d.  1864.  (5 
copies.) 

Descriptions  desProcfedOB  MStallurglques  em- 
ployes dans  le  pays  de  galles  pour  la  Fabri- 
cation du  Culvre.  M.  F.  L«  Play.  Paris, 
1848. 

Exploration;  British  North  America.  Index 
and  Maps  to  Capt  Palliser's  Reports.  Lon- 
don, 1866. 

Exploration;  British  North  America.  The 
Journals,  Detailed  Reports,  and  Obser- 
vations. 1857-8-9-1860.  Capt.  PaUiser. 
London,  1863. 

Dictionary  of  Mechanics,  Vol.  II.  O.  Byrne. 
New  York,  IftSl. 

Civil  Engineering.  D.  H.  Mahan.  New  York, 
1837. 

Coast  of  Egjrpt.  Suez  Canal.  Henry  Mitchell, 
A.  M.    Boston,  1869. 

Economy  of  Fuel  and  Consumption  of  Smoke 
aa  effected  by  Amory's  Improved  Patent 
Furnace.    S.  Kneeland.    1876. 

American  Engineers,  Instruments.  Gurley. 
Troy.    1869.    (2  copies.) 

Exploring  expedition.  Assiuniboine  and 
Saskatchewan,  Canada.  Reports  of  Progress 
and  general  report.  H.  Y.Hind.  London. 
1860. 

Report  of  Col.  W.  F.  Raynoldn  on  Explora- 
tion of  the  Yellowstone.    (2  copies). 

Sitgreaves,  Expedition— Zurci  and  Colorado 
Rivers.  Capt.  Evans,  Topo.  Engr.,  U.  8.  A. 
1854. 

Results  of  Experimental  Trials  of  fhe  Ameri- 
can Anti-Incrustator.  Charles  M.  Cresson, 
M.  D.    Philadelphia,  1867. 


Iron,  Cast  and  Wrought.    Fairbairn,  1854. 

Iron  Manufacturers'  Guide.  Lesley.  New 
York,  1M59. 

Atlas  of  EDgravincrs  to  Treatise  on  Locomo- 
tive Engines.  C.  D.  Dempsey.  C.  E.  Lon- 
don, 1856. 

Louisiana,  Acts  parsed  by  Sixth  Legislature. 
1861. 

M^tanx  pr&cieux  au  Mexique.  8.  C.  Dnpoit 
Paris,  1843. 

Mineral  Resources  of  the  United  States.  Re- 
port by  J.  R.  Brown  and  J.  W.  Tavlor,  1867. 

Metallic  Wealth  of  the  United  SUtes.  Whit- 
ney.   Philadelphia,  1854. 

Maps  and  views  to  accompany  documents  and 
messages.    1855-6 

Physics  and  Hydraulics  of  the  Mississippi. 
Humphreys  and  Abbots.    1867. 

President's  Message  and  Documents,  1857-58. 

Pacific  Railroad  Explorations,  Surveys  and 
Reports. 

Report  on  Route  near  the  47th  and  49th  paral- 
lel (Northern)  from  St.  Paul  t6  Puget  Part 

1.  Isaac  J.  Stevens.    1855. 

Report  on  Route  near  the  47th  and  49th  paral- 
lel (Nothern)  from  St.  Paul  to  Puget.   Part 

2.  Isaac  J.  Stevens.    1855. 

Report  on  Route  near  the  35th  parallel  by  Lt> 
A.  W.  Whipple,  Topo.  Engr..  U.  S.  A.   1856. 

Report  on  Route  near  the  35th  parallel,  by  Lt. 
A.  W.  Whipple,  Topo.  Engr.,  U.  S.  A.  1856. 
Part  2. 

Report  on  routes  in  California  to  connect  with 
those  near  the  32d  and  35th  parallels,  by  Lt. 
R.  S.  Williamson,  Topo.  Eng.,  U.S.A.    1856. 

Report  by  Lt.  Henry  L.  Abbot,  Topo.  Eng.. 
U.  S.  A.,  upon  routes  in  Oregon  and  Califor- 
nia.   1857. 

Memoir  of  Lt.  G.  K.  Warren,  Topo.  Eng., 
U.  S.  A.,  upon  materials  and  methodn 
compiling  general  maps,  also  contoina 
Topograph icjil  maps,  Ac.    1855. 

Report  on  routes  in  California  to  connect  with 
those  near  the  32d  and  35th  parallel,  by  Lt. 
John  G.  Parke,  Topo.  Eng.,  U.  8.  A. ;  also 
official  review  of  reports  by  Capt  A.  A.  Hum- 
phreys, Topo.  Eng..  U.  8.  A.     1857. 

Railroad  to  the  Pacific— Northern  Route.  E. 
F.  Johnson.    1854. 
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Northern  Paelfle  Railroad—Report  of  £.  F. 
Johnson,  Chief  Engineer.    November.  1867. 
Special  Report  of  a   Reconnalsanoe   of  the 
ronte  for  the  Northern  Pacific    Railroad, 
between  Lake  Superior  and  Pugct  Sound 
via  Columbia  River.    W.  Mllnor  Roberta. 
Philadelphia,  1869. 
Beaolntion  authorizing  Northern  Pacifiic  Rail- 
road Company  to  issue  bonds  for  its  con- 
struction.   (S  copies.) 
Kap  of  the  proposed  Ronte,  Northern  Pacific 

Railroad. 
Second  Annual  Report  of  Railroad  Commit- 

iioners  of  Massachusetts.    Boston,  1871. 
Third  Annual  Report  of  Railroad  Commis- 

siouers  of  Massacusetts.    Boston,  1872. 
The  Qovemment  and  Railroad  Corporations. 
Charles  F.  Adams,  Jr.    Boston.  1871. 
ADDual  Report  of  the  Railroad  Commis- 
sioners of  New  York,  1855. 
Report  of  Directors  of  Vermont  and  Maasa- 

chUHetts  Railroad,  1861. 
Railway  Gauges.    Silas  Seymour.    1871. 
Informe  relativo  a  los  negocios  de  la  Compa- 
nia    Ferro  Carrll  de   Copiapo   durante  el 
Primer  bemestrfe.    Valpariso,  1865. 
Improvements  in  Railroad  liachinery.     C. 

Cammell  k  Co. 
Railway  Property.     John  B.  Jervis.     Phila- 
delphia, 1869. 
Extracto  and  Articles  on  Steel  Rails.     New 

York.     1868. 
Street  Railways.   Easton.  Philadelphia.  1859. 
Map  of  Railways  of  Great  Britain,  with  pro- 
files. 
St.  Louis  Bridge.    Proceedings  and  Report  of 

Board  of  CivU  Engineers.    August,  1867. 
SanFraoclsco     Harbor  Commissioners.    Re- 
port of  Thaddeus  R.  Brooks,  C.  £.    1866. 
Report   of  Surveyor  General  of  California. 

1869. 
The  Chicago  Lake  Tunnel.    Ohicago.    1867. 
Wilmington  Harbor,  California.    Report  and 
Map.    By  Gen.  B.  S.  Alexander,  U.  S.  En- 
gineers. 
United  States  Naval  Astronomical  Exploration 

to  the  Southern  Hemisphere  : 
Vol.   I.— Chile.    2  copies. 
Vul.  II.— The  Andes  and  Pampas.  Lt.A.McRaa. 
—Minerals.    J.  Lawrence  Smith. 
—Indian  Remains.    Thomas  Enbark. 
—Mammals.    S.  F.  Baird. 
—Birds.    John  Cassin. 
—Reptiles,    Fishes    and     Crustacea. 

Charles  Gerard. 
— ShelU.    A.  A.  Gonld. 
—Dried  Plants.    Asa  Gray. 
—Living   Pants   and  Seeds.     W.    D. 

Breckenridge. 
— TossH  Mammals.    J.  Wyman. 
—   do.    Shells.    T.  A.  Conrad. 
Vol.  m— Observations  to  determine  the  Solar 
Parallax.  Lieut  J.  M.GiUiss. 
From  Moncnre  Robinson,  Philadelphia: 
Twenty -four  original  plans  of  the  first  con- 
struction of  the  Philadelphia  and  Reading 
Raihroad. 
Report  in  reference  to  the  performance  at  the 
first  trial  of  the  Locomotive  "  Gowan  and 
Marx,"  on  the  P.  &  R.  R.  R.,  December, 
1839.    Philadelphia.    1839. 
Report  in  reference  to  the  aame  Locomotive 

in  February,  1840.    Philadelphia.     1 840. 
Address  before  the  Franklin  Institute.    By 
R.  E.  Rogers.    February.  1840.    With  ap- 
pendlx  of  reference  to   the    Locomotive 
"Gowan  and  ^larx." 


From  Thomas  S.  Sedgwick,  PbiladeU 
phia: 

Report,  Department  of  Agrieiilture.  Horace 
Capron .     1868. 

Cambridge  Astronomy.  John  Farrar.  Bos- 
ton.   ISU. 

Annual  of  Scientific  Discovery  for  1869.  Sam. 
Kneeland.    Boston. 

Report  of  Chief  Engineer,  Illinois  and  St. 
LoniH  Bridge  Co,    Jas.  B.  Eads.   1868-70-71. 

Report  of  Sute  Engineer  on  Canala  of  New 
York.    1864. 

Annual  Report  of  the  State  Engineer  and  Sur- 
veyor on  the  Canals  of  New  York.  Jan. 
18th,  1871. 

Annual  Report  of  the  State  Engineer  and  Sur- 
veyor on  the  Canals  of  New  York.  Jan. 
13th,  1873. 

Report  of  the  Auditor  on  Tolls,  Trade  and 
Tonnage  of  the  Canals  of  New  York. 
1872. 

Chesapeake  and  Ohio,  and  Ohio  and  Lake  Erie 
Canals.    Jas.  Shriver.     Baltimore.     1824. 

Reports  upon  Chesapeake  and  Ohio  CanaL 
1826. 

Ohio  Canal  Documents.  (The  Civil  Engineer 
Newspaper.  Columbus,  Ohio.)    1828. 

Reports  and  Letters  from  the  Engineers  em- 
ployed in  the  Revised  Location  of  the 
western  Section  ol  the  Chesapeake  and 
Ohio  Canal,  with  estimates  and  cost  of  the 
same.    Benj.  Wright.    1829. 

Report  to  the  Stockholders  of  Chesapeake  and 
Ohio  Canal  to  Cumberland,  with  a  sketch  of 
the  Potonxac  Country.  Feb.  27,  1851.  Wash- 
ington. 

Coact  Pilot  of  California,  Oregon,  Washington 
Territory.  U.  S.  Coaat  Survey.  G.  David- 
son.   1869. 

Report  of  the  Chief  of  Engineers  U.  S.  A. 
1871. 

Report  of  the  Chief  of  Engineers  U.  8.  A. 
Part  1.     1876. 

Report  of  the  Chief  of  Engineers  U.  S.  A. 
Part  II.  1876.  (Improvement  of  Ohio 
River.) 

Report  of  Chief  of  Engineers  U.  S.  A.  Part 
m.     1876. 

Improvement  in  Machinery  for  Manipulating 
Materials  in  Gas  Manufacture.  Thomas  F. 
Rowland.    1873. 

Geological  Survey  of  Ohio.  1870.  J,  S.  New- 
berry. Maps  showing  Geological  Survey  of 
Ohio. 

Geological  Survey  of  Pennsylvania.  1874  : 
Report  of  Progress  on  Brown  Hematite  Ore 
Ranges  of  Lehigh  County.  Fred.  Prime» 
Jr. 

Second  Geological  Survey  of  Pennsylvania. 

1874.  Preliminary  report  on  Mineralogy  of 
Pennsylvania,  by  F.  A.  Genth. 

Second  Geological  Survey  of  Pennsylvania. 

1875.  Report  of  Counties  York,  Adams. 
Cumberland,  and  Franklin.  Persifer 
Frazer. 

Second  Geological  Survey  of  Pennsylvsnia. 
1874-5-6. 

Historical  Sketch  of  Geological  Explorations 
in  Pennsylvania  and  other  States.    J.  P. 
Lesley. 
Geological  Survey  of  Pennsylvania.    1875  : 
Report  of  Progress   in  the  Cambria  and 

Somerset  District,    F.  k  W.  G.  Piatt. 
Report  of  Progress  in    the  Laboratory  of 
the  Survey  at  Harrlsburgh,  1874-5.    An- 
drew S.  McGrath. 
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'Contributions  to  Physical  Geognpby  of  the 
United  States,  by  Charles  Allen,  and  Re- 
port of  Progress  of  Levels  of  Pennsylva- 
nia.   1776.    By  J.  F.Lesley.    (2  copies.) 

Report  of  Progress  in  the  Greene  and 
Washington  District. 

Special  Report  on  Petroleum  of  Pennsylva- 
nia,   1874.    By  H.  E.  Wrigley. 

Report(»f  Venango  Co.  District,  1874.  John 
F.  Carrl. 

Report  of  Progress  in  Jefferson  and  Clear- 
field District.   F.  Piatt. 
Geology  of  the  Uinta  Mountains,  1876.     Maj. 

J.  W.  Powell. 
Special  Report  on  Immigration,  with  tables  of 

average  wages  in  1K69-70.    Edward  Young. 
Iron  ore  from  West  Virginia.   (S  ecimeus.) 
Memoir  upon  Illumination  and  Beaconage  of 

the  Coasts  of  France.    By  Leonce  Reynaud. 

Translated  by  Maj.  P.  C.  Hains,  Corps  of 

Eujiineers.  U.  S.  A.    1«76. 
Memoir  upon  the  Lighthouse  Illumination  of 

the  Coasts  of   France.    Leonce  Reyuaud. 

Translated    by    Admiral    T.     A.   Jenkins. 

Washington,  1871. 
Plates  of  Memoir  on  Lighting  of  the  Coast  of 

Frai'ce. 
Rf-port  of  a  tour  of  Inspection  of  European 

Lighthouse  Establfshmeuts  made  in  1873. 

Maj.  G.  H.  Elliot.   Washington,  1874. 
Report  of  the  U.  S.   Lighthouse  Board  for 

1876. 
Land  Office  Report  for  1868. 

Report  for  1876.    (2  copies.) 

Cost  of  Labor  and  Subsistence  in  tthe  United 

HUtes.    1869.    Edward  Young. 
Lecture  on  Lenses.   Jos.  Zentmayer,  Frank- 
lin Institute.     18  6. 
Purvey  of  the  Mouth  of  the  Mississippi.    H. 

G.  WriRht. 
Description  of   a   Skeleton  of  the  Mastodon 

Giganteus  of  North  America. 
Mineral  Resources  of  the  States  and  Territor- 
ies West  of  the  Rocky  Mountains.    J.  Ross 

Browne.    1867. 
Mineral  Resources  of  the  States  and  Territor- 
ies WeHt  of  the  Rocky  Mountains.    J.  Ross 

Browne.    1868. 
Report  of  B.  W.  Raymond  on  the  Mineral 

Resources    of  the   States  and  Territories 

West  of  the  Rocky  Mountains.    1869. 
Explorations  and   Surveys  for  Pacific   R.  R. 

G.  K.  W  rren,  U.  S.  Engineers.    1853-6. 
Report  made  to  the  President  and  Executive 

Board  of  Texas  Pacific  R.  R.     G.  P.  Buel. 

1871. 
First  Annual  Report  of  the  Board  of  Com- 
missioners   of     the    Department    Public 

Parks.    New  York.    1871. 
Excelsior  Pavement.    G.  Leverich.    1871. 
State  Engineer's  Report  on  Railroads  of  New 

York.    1868. 
State  Engineer's  Report  on  Railroads  of  New 

York.     Ib73. 
Statistical,  and  other  facts  relating  to  N.irrow 

Gauge   Railways.       8.  W.  Dorsey.       New 

York.    1871. 
Expediency  of   building  Small  Gauge  Rail- 
roads In  America.    Maj.  A.  F.  Sears.     1871. 
A    Letter   on    the    Railway   Gauge   System, 

B.  H.  Latrobe,  with  extracts  from  Reports 

of    English    Engineers.      W.   W.    Evans. 

1872. 
Proceedings  National  Railroad  Convention,  at 

St.  Louis.     1876. 
Beports  of  Surveys  and  Examinations.  Wolf 

Lake  Cut,  Indiana,  Sebawing  River,  Mouth 


of  Saginaw  River,  and  Grand  Marais  Har- 
bor. 

Reports  of  Examination  and  Surveys  of  cer- 
tain rivers  and  harbors. 

Report  oi  Maj.  W.  P.  Craighlll  on  Examliia- 
tion  and  Cost  of  Construction  of  the  Sub- 
division of  the  Central  Transportation 
Route.     1875.   i 

Report  of  Maj.  J  Jm.  Wilson,  on  Examination 
and  Cost  of  Construction  of  the  Third  Sub- 
division of  the  Northern  Transportation 
Route.     1875 

Reports  of  miscellaneous  Surveys.  Vols.  I. 
and  II.    1839. 

Instructions  to  Surveyors  General  of  Public 
Lands.    Washington.    1H71. 

Stat  en  Island  Improvement  Commission. 
1871. 

Smithsonian  Report.    1868. 

Smithsonian  Report.    1870. 

Annual  Report  of  the  Chief  of  Bureau  of 
Statistics:  Commerce,  Navigation  of  the 
United  States.    1873. 

Report  of  Engineer  J.  W.  Adams  to  Sewerage 
Commissioners,  City  of  Brooklyn.    1859. 

Siemans'  Regenerative  Gas  Furnaces.  Lon- 
don.   1871. 

John  Stevenson's  Prices  and  Styles  Street 
Railway  Cars. 

Report  of  Explorations  and  Surveys  for  a 
Ship  Canal,  Isthmus  of  Tehuantepec.  B. 
W.  Shufeldt.  U.  S.  N. 

Sutro  Tunnel,  Nevada.    A.  Sutro.    1868. 

Dciermluation  of  the  Astronomical  Azimuth 
of  a  Direction.  U.  8.  Coast  Surrey.  C.  A. 
Schott 

Reports  of  Observations  on  the  Total  Eclipse  of 
the  Sun,  August  7th,  1869.  U.  S.  CJoast 
Survey.    1869.    (2  copies.) 

Formulie,  Tables,  and  Examples,  for  the 
Geodetic  Computation  of  Latitude.  Long- 
gitude.  and  Azimuth  of  Trigonometrical 
Points,  as  used  in  U.  8.  Coast  Survey. 

Determination  of  the  Astrouomlcal  Latitude 
of  a  Station,  by  means  of  the  Zenith  Tele- 
scope.   U.  8.  Coast  Survey.    C.  A.  Schott. 

Results  of  Experiments  for  determining 
Length  of  Six  Metre  Standard  Bars.  V.  S. 
.  Coast  Survey.    Julius  E.  Hllgard. 

On  the  Moon's  Mass  as  deduced  ft^m  a  Dis- 
cussion of  the  Tides  of  Boston  Harbor.  V. 
8.  Coast  Su'-vey.    1870.    Wm.  Ferrel. 

Treatise  on  the  Plain  Table  and  Its  Use  in 
Topographical  Surveying.  U.  8.  Coast 
Survey.     1865. 

V»o  of  Railways  for  Geodetic  Surveys.  V.  S. 
Coast  Survey     J.  E.  Hilgard.     1867. 

On  the  Use  of  the  Telescope  lor  observatloni 
of  time.  U.  S.  Coast  Survey.  J.  E.  Hilgard. 
186». 

Reports  of  Tides  and  Currents  of  Hell  Gate. 
U.  S.  Coast  Survey.    Henry  MltcheU.    1869. 

Report  of  Meteorological  Effects  on  Tides  from 
Obser\ations  by  Prof.  Wm.  Ferrel.  U.  8. 
Coast  Survey.    1871. 

Reclamation  of  Tide  Lands  and  Its  relation  to 
Navigation.  U.  8.  Coast  Survey.  Henry 
Mitchell.     1869. 

On  the  Determination  of  Time  by  Transit 
Instruments  and  on  Astronomical  Azimuth 
of  a  Direction.  U.  8.  Coast  Survey.  C.  A. 
Schott.    1868. 

Determination  of  Time  by  means  of  the 
Transit  Instrument  U.  S.  Coast  Survey. 
C.  A.  Schott. 

Discussion  of  Tides  In  Boston  Harbor.  V.  S. 
Coast  Survey.    Wm.  Ferrel.    1868. 
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Memoranda  reUting  to  the  field-work  of  the 
Secondary  TriangnlatioD.  U.  S.  Coast  Sur- 
rey.   K.  D.  Cut;i.    1868. 

Eeports  of  Superintendent  of  U.  8.  Coast  Sor- 
Tey.  T.  A.  Jenkins.  For  yeart  1866,  '69, 
'71,  "1%  '73. 

Reports  of  the  V.  8.  C-onimiBBioners  to  the 
International  ExhiblUon  at  Vienna,  187:1. 
Vols.  1.  2,  3,  4.  Ed.  by  R.  H.  Thureton. 
Washington.    1876.  « 

»      Or 


Forbes'  Volunteers'  Manual.  Vol.  1.  Nevr 
York.    1855. 

Report  and  Documents  on  the  present  state- 
and  the  Improvement  of  Washington  City 
Canal.    Clnss  and  Kammerhucber.      1865. 

New  Bedford  Water  Works.  Specifications 
for  Cast  Iron  and  Cement  Lined  Pipes.  Hy- 
drants and  Gates. 

Modem  War.    Its  theory  and  practice. 


ANNOUNCEMENTS. 


The  ATTEimoH  of  MEacsERs  is  expressly 
caUed  to  the  follovring  resolution,  passed  after 
the  reading  of  the  paper  published  in  the 
prMent  number  of  Transactions. 

Whereas,  It  has  appeared  in  the  discussion 
of  the  paper  on  cements,  contributed  by  W. 
W.  Maclay.  that  other  members  of  the  Society 
have  data  bearing  on  this  subject,  which  is 
nlaable  and  interesting,  but  which  they  may 
deem  hardly  extensive  enough  to  form  the 
subject  of  separate  papers,  and  whereas,  there 
it.  doubtless,  a  large  amount  of  such  infor- 
mation in  the  possession  of  individual  mem- 
bers of  the  Society  ; 

Therefore  Resolved,  That  the  members  of 
the  Society  be  requested  to  communicate  to 
the  Secretary  any  unpublished  information 
thej  may  have  on  the  subject  of  cements 
which  they  are  willing  to  make  public,  the 
same  to  be  edited  by  the  Secretary  and  pub- 
llihed  by  him  in  a  single  paper. 

Ik  TKkysytmtHa  lettkb  bali,<»T8  members 
of  the  Society  are  requested  to  conform  in  all 
respects  with  the  printed  regulations  issued 
with  the  ballots.  These  regulations  are  fre- 
qaently  not  complied  with.  Ballots  are  re- 
ceived without  the  signature  of  the  m€ml)er 
on  the  outer  envelope,  with  initials  instead  of 
full  signature  or  with  other  irregularities. 
When  laid  before  the  Society  such  irregular 
ballots  have  been  thrown  out  and  members 
■ending  them  have  lost  their  votes.  The  re- 
gulations seem  to  be  as  simple  as  possible  to 
secure  a  fair  secret  ballot. 

iLLUfrTBATioNS  OF  PAPERS  presented  for 
publication  should  be  distinctly  drawn  In 
broad,  sharp  lines,  upon  white,  smornh  (not 
"egg"  or  enamelled)  paper,  with  perfectly 
(not  glossy,  or  gray)  black  ink,  to  a  scale  twice 
or  thrice  greater  than  the  print  is  to  be: 
which  in  no  case  should  require  folding  in 
more  than  one  direction  (i.  «.,  the  depth  of 
plate,  as  inserted  in  Transactions,  should  not 
eiceed  7  inches).  Shades  are  to  be  produced 
by  variations  in  sise  and  spacing  of  black 
linet;  no  brush  work  or  colors  are  admissible. 
Unless  figures  and  letters  can  be  well  put  in, 
■imply  pencil  them,  leaving  the  engraver  to 
insert  them  on  the  plate.  Always  put  a  Uneal 
wale  upon  etch  drawing. 


Mkmbers  or  THE  SociBTT  are  requested  to- 
contribute  papers  on  Engineering  subjects, 
giving  results  of  practice,  or  discussing  perti- 
nent theoretical  questions  ;  their  comments 
upon  papers  published  in  Transactions  are 
solicited,  and  they  are  urged  to  contribute 
from  note-bookd  and  other  records  whatever 
may  bear  upon  the  subjects  considered,  or 
upon  other  practical  topics.  A  list  of  subjects 
relating  to  the  practice  of  engineering  and  its 
connection  with  kindred  art  and  public  affairs, 
on  which  I'apers  are  desired,  may  be  found  on 
page  61,  vol.  1. 

Donations  to  the  Library.  —Members  and 
others  are  asked  to  contribute  regularly  to  the 
library  of  the  Society,  o  ^les  of  government, 
municipal,  railway,  canal  and  other  reports, 
specifications,  profiles,  maps,  photographs 
and  like  matter,  maki  g  up  the  record  of  en- 
gineering operations  for  the  past  or  present, 
and  to  inform  the  Secretary  where  such  may 
be  had.  Duplicate  copies  arc  desiied,  for 
trau^missioit  to  foreign  societies  in  return  for 
works  c  il  ected  t  nd  sent  to  this  library  by 
them  ;  al  o  for  exchange  with  members  and 
others  who  wish  complete  sets  referring  to 
particular  subjects.  Donatious  of  old  or  new 
reports  or  pamphlets  which  refer  to  or  illus- 
trate Eng  neering  constructions  or  operations 
are  particularly  solicited.  Many  of  these  may 
be  really  of  great  Impottance  as  a  part  of  the 
Library,  and  as  possibly  containing  informa- 
tion which  might  not  otherwise  be  preserved^ 

The  Rooms  of  the  Society  are  at  104  East 
Twentieth  street,  one  door  east  from  Fourth 
avenue,  and  near  southwest  corner  of  Gram- 
ercy  Park.  They  are  open  from  nine  o'clock 
A.  M.  to  five  o'clock  p.  M.  each  business  day 
except  Saturday,  when  they  are  closed  at  3 
o'clock  p.  M. 

The  Library  and  Conversation  Room  will 
also,  for  the  present  be  open  every  Thursday 
evening,  from  7 ^  to  10  p.  m.  Members  are  in- 
vited to  avail  themselves  of  the  opportunities 
afforded  on  Thursday  evenings  both  for  con- 
sultation of  books  and  periodicals  and  for 
conversation. 
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LIST      OF     MEMBERS. 


ADDITIONS. 
MEMBKR. 


Dale  ol  Election. 

Stephens,  Clinton  T Chief  Engineer  Dallas  &  Wichita  R, 

R.,  Dallas,  Texas Sept,  5th,  1877. 


CHANGES   AND  CORRECTIONS. 
MEMBERS. 

A^lftRSON,  Adna Gen.    Manager     Paducah    &    Elizabethtown     R.R., 

Elizal)ethtown,  Ky. 
Cl\KKE,  H.  Waiisworth.  .Engineer  in    charge  Re-survey   of    Boundary  Ixrtween 

New  York  and  Pennsylvania,  Syracuse,  N.  V. 

E.\RLEY,  John  E College  Hill,  Mass. 

G*tDwiN,  Bryant 53  North  Pearl  Street,  Albany,  N.  Y. 

IK>KiX>N,  Sanford Covington,  Neb. 

KatTe,  Walter Chief  Engineer  N.  Y.  Elevated  R.  R.,  35  Broadway, 

New  York. 

MciCoMB,  David  E Civil  Engineer,  P.  O.  Box  834,  Washington,  D.  C. 

M'  .RisoN,  Geo.  S 52  Wall  Street,  N.  Y. 

Nii:hols,  O.  F 401  Sackett  Street,  Brooklyn,  N.  Y. 

North,  E.  P (Care  Am.  Soc.  Civ.  Engineers,)  104  East  Twentieth 

Street,  New  York. 

Ut  DYKE,  Stacy  B.,  Jr 45th  Street  above  Butler  Street,  Pittsburgh,  Pa. 

PtcKETT,  W.  D Bement,  III. 

Kl,Al),  R.  L 120  Main  Street,  Cincinnati,  (). 

Si  KOKG,  Charles  II 1046  Wilson  .\ venue,  Cleveland,  O. 

Van  Buren,  John  I) New  Brighton,  Staten  Island,  N.  Y. 

W  KEKS,  Harvey  R B^itlerville,  Ind. 

SVunrELE,  Arthltr  S.  C L.  S.  &  M.  S.  R.  R.,  192  Franklin  Street,  Buffalo,  N.  Y. 


juniors. 

pROOKS,  Frederick 130  Boylston  Street,  Boston,  Mass. 

Knight,  William  B Panama  R.  R.,  Panama,  S.  A. 
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ABSTRACT. 

Abstracts  of  Society  papers  in  foreign 
periodicals,  12,  34,  78,  87. 

Additions  to  Library  and  MuHeum.  (See 
Library.)* 

—  To  List  of  Members.     (See  list.) 
Address  of  Members,  changes  in.     (See 

List.) 

Albert,  John  S.— Resignation  of,  144. 

Allen,  C.  Frank.— Admitted  as  Mem- 
ber, 5,  13. 

Amendments  to  By-Laws.  (See  By- 
Laws.) 

—  to  Constitution.     (See  Constitution.) 
American    Engineering   at  Paris.      (See 

Paris  Exhibit.) 
American  Institute  of  Mining  Engineers, 

I9»  87,  134 

Andrews,  Edward  R.-  Admitted  as 
Associate,   38,    55.-- Discussion  by, 

90*   "31- 

Announcements.— 12,  18,  32,53,  78,  87, 
114,  130,  134,  142.  -  Abstracts  and 
Reviews  of  Society  Papers  in  For- 
eign Journals,  12,  34,  78,  87.-- 
.'X.merican  Institute  of  Mining  En- 
gineers' Meetings,  19,  87,  134.  - 
.\nnual  Meeting,  87.—  Complete 
Sets  of  Transactions,  19.  34,  53,  79, 
87,  142.— Contribution  of  Papers, 
13. — Discordant  Standards  of  Meas- 
urement, 34,  53,  79,  87.—  Discussion 
on  Cements,  13.— Donations  to  Lil)- 
rary,  13.— (irand  Prize  awarded  to 
Society  at  Paris  Exhibit,  114.  — Il- 
lustrations of  Papers,  rules  for,  13.-  - 
Memljers  visiting  Euro|)e,  12,  20, 
34,  54,  79.-  Metric  System  of 
Weights  and  Measures,  12,  20,  34, 
J7,  79,  87,  114,  130,  134,  142- 
N'omian  Medal,  53,  79,  87.— Pai>ers 
for  Distribution,  78.  -Paris  Exhibit, 
J4.  "Patents,  87.  -Photograph  of 
Memlx;rs,  79.-  Postal  Orders,  79, 
87. — Publications  by  Meml)ers  of 
the  Society,  134.  Society  House, 
13,  19,  34,  54»  79.  87,  I J  4,  130» 
134,  142.  Tenth  Annual  Conven- 
tion, 12,  18,  32.— Thursday  Even- 
ings, 13,  19,  34,  54,  79,  87,  114, 
130,  134,  142.— Transmission  of 
Letter  halU)ts,  13. 

Annual  Dues,  2,  3. 


ANNUAL. 

Annual  Meeting,  87. 

Annual    Report  of  Board   of  Direction, 

94,95.  "5- 

Ansley,  George  D.— Admitted  as  Mem- 
ber, 89,  114. 

Arrears  of  Dues,  2,  3. 

Asphalt  Pavements,  89. 

Assessments,  2,  3. 

Bacot,    Robert    C— Resignation    of, 

144. 
Baker,     William    L.— Admitted     as 

Member,  93,  1 14. 
Ballots,  canvass  of,  2,  3,  5,  6,   15,  90.— 

For  Members  canvassed,  5,  22,  37, 

57,   81,  89,  93,  131. — Transmission 

of,  13. 
Baylky,  G.  \V.  R.  -Memoir  of,  58. 
Becker.  M.  J. -Paper  by,  22. 
Billin,     Chalres     E.— Admitted     as 

Meml)er,  55,  57. 
Blunden,   Menry  D.— Discussion   by, 

57. 

Board  of  Direction,  Minutes  of.  (See 
Minutes.)— Report  of.  (See  Report.) 

Board  to  test  Iron  and  Steel,  22. 

BoGARi,  John.— As  Secretary  makes 
ReiK)rl,  4,  38,  123.— Discussion  by, 
37,  38,  44,  45,  57,  81,  89.-  Elected 
Secretary  and  Librarian,  92.-  On 
Ccimmittees,  i,  4,  81.- Presents 
Pa|)er,  22,  131. — Secretary  of  Con- 
vention, 39. 

Books  on  Engineering  and  Technology, 
List  of,  9,  16,  29,  52,  75,  84,  112, 
129.  132,  136. 

Boston,  Convention  at,  39. 

Bradley.  William  IL— Admitted  as 
Menil)er,  142. 

Brick  Arches  for  Large  Sewers,  by  R. 
Hering,  43. 

Bricks,  tests  of,  by  Francis  Colli ng- 
wofH),  91. 

Bridges,  41. 

Brooklyn    Bridge,   Accident    to  Strand, 

41- 
Brooks,  Fred.— Discussion  by,  38.-  On 

Committee,  47. 
BiELL,  Richard  IL — Paper  by,  45. 
Bylaws,  Amendments  to,  in  relation  to 

qualifications  for  meml)ership,  1,15, 

122.  — In  relation  to  Special  Com- 


Digiti 


ized  by  Google 


^r^9'^.-f 


II 


CAMPBELL. 

mittecs  on  engineering  subjects,  3, 
90,  94,  109.— In  relation  to  nomina- 
tion and  election  ol  officers,  28,  38, 
^,  94,  109. — In  relation  to  meet- 
ings, 90,  94,  108. — Codification  of, 
90,  93,  loi.— In  relation  to  duties 
of  officers,  122. —In  relation  to 
Amendments,  122. 

Cami'Bki.l,  John  C— Discussion  by,  81, 
131,  132.— Piiesides  at  Meeting,  81, 

90- 

Cements,  43.  — Discussion  on,  by  Don. 
J.  Whi'ITHMork.  43. 

Cement,  Tests  by  Francis  Colling- 
\V()Oi).  91. 

Centennial  Commission,  45,  83,  92. 

Certificates  of  Membership,  1 18. 

Chanutb,  O.— Discussion  by,  22,  37, 
38,  81,  89,  131.— Presides  at  Meet- 
ing, 89. 

Chesbkough,  E.  S. — Communication 
from,  43»  9^  127. 

Childs,  jAMhis  E.— Admitted  as  Mem- 
ber, 131,  134. 

Clark,  Ira,  E.— Admitted  as  Junior, 

5.  14. 

Clarke,  Eliot  C.  —Admitted  as  Mem- 
ber, 88,  89. 

Clarke,  Thomas  C— Discussion  by, 
45.— Drawings  by,  57. — Electid 
Director.  92. — On  Library  Com- 
mittee, 132. 

Coast  Survey.     (See  Memorial.) 

Collingwooi),  Francis. — Amendment 
to  By-Laws  proposed  by,  28,  38. — 
Description  by,  41. — Discussion  by, 
I5»  22,  38,  43,  44,  131,  132.— 
Makes  report,  45.— On  Committee, 
38.— Pa^r  by,  91. 

Committee,  tinance.  appointed,  132. — 
Report  of,  91,  126. 

Committee  on  Gauging  of  Strean\s,  42, 
83,91,  127. 

—  Library  appointed,  1  ;2. 

—  Method  of  election  of  officers,  38,  93, 

94. 

—  Nominations,  44. 

—  Permanent  quarters  for  the  Society, 

45,  83,  92,  127. 
--  Resistances  of  railway  trains,  45,  91, 

'32. 

—  Tests  of  iron  and  steel.     (See   Tests.) 

—  Uniform  accounts  and  returns  of  rail- 

road companies,  45,  91. 

—  to  prepare  exhibit  at  Paris.  (See  Paris 

Exhibit  ) 

—  to  Select  Commissioner  at  Paris  Ex- 

I>osition.     (See  Paris  Exhibit.) 


COMMITTEES. 

Committees,  List  of,  121. 

—  Local  at  Tenth  Annual  Convention, 

47. 

—  Special,  on  Engineering  Subjects,  3. 
Compressed  Air  in  Tubular  Foundations 

and  its  application  at  South  street 
Bridge,  Philadelphia,  by  D.  Mc  N. 
Staukher,  132. 

Constitution,  Amendments  adopted  in 
relation  to  propositions  for  mem- 
bership.— Elections  for  membership. 
-  -Expulsions. — Definition  of  resident 
and  non-resident.—  Dale  for  begin- 
ning of  membership.  -Assessments. 
-Arrears  of  Dues,  2,  3,  122. — 
Amendments  lost  in  relation  to  elec- 
tions to  membership.— Assessments. 
— Arrears  of  Dues.— Expulsions,  2, 
3. —Amendment  in  relation  to  ex- 
cuse from  and  remittance  of  pay- 
ment of  dues  proposed,  9,  ico.— 
Discussed,  93. — Amendment  as  to 
appointmei.t  of  Secretary,  proposed, 
28,  38,  90,  105.— Discussed,  93.— 
Codification  presented,  90,  95. — 
Discussed,  93.— Amendments  as  to 
officers,  proposed,  90,  105,  106. — 
Discussed,  93.— Amendments  as  to 
members,  proposed,  90,  106,  107, 
108. — Discussed,  93. — Amendment 
as  to  Amendments,  proposed,  90, 
108. — Discussed,  93. 

Convention,  Eleventh  Annual,  45,  92. 

—  Tenth  Annual.     (See  Minutes.)     12, 

18.  32,  38,  39.  57,  "6. 

Cooke,  Kobkrt  L.— Memoir  of,  66. 

Cooper,  Theodore.— Discussion  by, 
132.  — Papers  by,  57,  81. 

Corthell,  E.  L.— Discussion  by,  42. — 
Paper  by,  41. 

CouRPRiGHT,  Milton.— On  Commit- 
tee.  5. 

Croes,  J.  James  R.— Amendments  of- 
fered   by,    90. — Discussion  by,  38, 

41,  44,  46,  91.  -Elected  Treasurer, 
92.— Makes  report,  51,  91,  93,  124, 
127.— On  Committee,  38,  81.— On 
Library  Committee,  132. — Resolu- 
tion by,  38. 

Crosby,  Wilson.— -Discussion  by,  37. 
CusHiNG,  O.  E. -On  committee,  47. 

Da  Costa,  John  C— Resignation    of, 

114. 
Dams,  44. 
Darrach,  Charles  G.— Discussion  by, 

42. 
Davis,  Joseph  P. —Discussion  by,  38, 

42.  -On  committee,  47. 
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DEATH  OF  MEMBERS. 

Death  of  Members.     (See  List.) 
Donations  to  Library,  13. 
Dresser,  George  W.— Discussion  by, 
90.  >3i»  132. 

Eads,  James  B. — On  committee,  44. 

Elections.  —  For  Membership,  2.  —  Of 
Officers,  92.— Committee  on  Method 
of  Election  of  Officers.  (See  Com- 
mittee.) 

Ellis,  Theodore  G.— Discussion  by, 
42,  43,  44.— Elected  Director,  92. 
— Makes  report,  45. 

Emack,  Charles  S. — Memoir  of,  65. 

Emerson,  George  D.— Discussion  by, 

ol. 

Emery,  Charles  E. —Discussion  by, 
15.  37-  38.  41.  42,  44»  46,  57.  89.^ 
Presides  at  meeiinj^,  57. —Reprint 
of  paper  by,  78. 

Emslie,  Peter.— Resignation  of,  134. 

Engineering  Exhibit  at  Paris.  (See  Paris.) 

Evans,  Walton  W.  -  Presents  Illustra- 
tions of  Bridge,  38. 

Exchange  List,  120, 

Excursions  at  Tenth  Annual  Convention, 

M- 

Elxhibit    of    American    Engineering    at 

Paris.     (See  Paris.) 
Expulsions. — Method  of  procedure,  2,  3. 

Fall  of  the  Western  Arched  Approach  to 
South  Street  Bridge,  Phdadelphia, 
by  D.  McN.  Stauffer,  89. 

Falls  of  St.  Anthony.— Checking  the 
Movement  Back,  Description,  by  E. 
P.  North,  42. 

Fanning,  John  T.— Abstract  of  Paper 
by,  34. — Discussion  by,  42. 

Kmance  Committee  Report,  91,  126. 

Fmancial  Statement,  51,  119,  124,  126. 

Fink,  Albert.— Discussion  by,  38,  131. 
— Elected  Vice-President,  92. — On 
committee,  I.— On  Library  Com- 
mittee,   132. — Presides  at  meeting, 

"5- 

tiRMSTONE,  Frank.— Admitted  as  Mem- 
ber, 80,  81. 

Flagg,  J.  Foster.— Discussion  by,  38, 
42,  44,  46. 

Flow  of  Water,  Illustrated  by  Kutter's 
Diagram,  with  Special  Reference  to 
Sewers,  by  R.  Hering,  91. 

Flow  of  Water  in  Pipes,  by  Charles  G. 
Darkach,  42. 

Force,  C.  G.,  Jr.,  admitted  as  Member, 

5»35- 
Ford  James  K.— Resignation  of,  134. 
Forney,  M.  N.  — Discussion  by,  22,  .^7, 

38,  132. — Presides  at  meeting,  89. 


FRANaS. 

Francis,  James  B.  -Discussion  by,  42, 
43. —Elected  Vice-President.  92. — 
On  committee,  47.— i'aper  by,  44. 

Gardner,  G.  Clinton.  —Discussion  by, 

44. — Resolution  by,  44. 
Gates,  Christophkr  I..— Admitted  as 

Junior,  131,  134. 
Gauging  of  Streams.  —A  Discussion   by 

Clemens  Hkrschel,  42. 
-  —  Committee  on,  42,  83,  91,  127. 
German   Society   of   Engineers. — Letter 

from,  27. 
Gilbert,    Charles    P.,    admitted    as. 

Member,  5,  14.* 
Glover,  O.   L.,  admitted  as  Member, 

22,55. 
(Jraphic  Representation  of  Railroad  Ac- 

counts,  by  Charles  Latimer,  45. 
Gray,  Samuel  N.— Invitation  from,  43. 
Greene,  B.   H.,  admitted  as  Member,. 

35i  37- 
Greene,  George  S. — Discussion  by,  38, 

44,  131. — Elected  Director,  92. — On 

Finance  Committee,   132. — Presides 

at  meeting,  4. 
Greene,   George,  S.,  Jr.— Discussion 

by,  131. 
(iREENOiT(;H,  Malcolm  S. — Admitted  as 

member,  131,  134. 

Hamilton,  Schuyler. — Resignation  of, 

88. 
Harder,  T.  .S. — Discussion  by,  42.—  On 

committee,  44. 
Harlow.  James  H. — Reprint  of  Paper 

by,  78. 
Harrod,  B.  M.-  -Paper  by,  42. 
Hasell,    Bentley     D.— Admitted    as 

member,  55,  57. 
Haswell,    Charles,     H.— Discussion 

by,  15,  22,  131,  132. 
Hatfield,    Robert    G.— Death    an. 

nounced,  144. 
Hayes,  Edmund.— Admitted  as  Junior, 

20,  22. 
Hkring,  R. — Discussion  by,  43,  91.— 

Paper  by,  43t  9'- 
Hkrschel,  Clemens,  Discussion  by,  38, 

42,  43,  45.  — On   committee,  47.  - 

Resolution  by,  43. 
Hill,  John  W.— Resolution  by,  81. 
HiNES,   Dauphin    S. — Resignation    of, 

134. 
HjORTSBERG,  M. — On  committee,  44. 
Hob  ART,   N.    P.,   Jr. — Resignation   of, 

144- 
HoLLEY,  A.  L. — Discussion  by,  15,  38. 
House  of  the  .Society,  13.  19,  34,  54»  79i . 

87,  114,  122,  130,  134,  142. 
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HOW. 

How,  Jambs. — Resignation  of,  144. 
Howard  Fredkrick  B.— Admitted  as 

member,  93,  114. 
HowKLL,  Charles  W.— Discussion  by, 

42. 
Hydraulics,  44. 

Igniting  Blasts  by  means  of  Electricity, 
by  JULii'S  H.  Striedinger,  4. 

Illustrations  of  papers.— Rules  for,  13. 

Improvement  of  South  Boston  Flats,  by 
Edward  S.  Philbrick.  15. 

Incline  Plane  Railroad  at  Madison,  In- 
diana, by  M  J.  Becker,  22,  37. 

Invitations  to  Convention,  93. 

Iron. — New  Method  of  Detecting  Over- 
strain in,  by  R.  H.  TiiURSToN,  15. 

James,  Samiel  L. — Admitted  as  mem- 
ber, 37,  55-     .  ^ 
Jetties.     (See  South  Pass.) 
Johnson,  Thomas  H. — Letter  from,  89. 

Keluxjg,   Norman    B.— Admitted    as 

Junior,  5,  20. 
Kennedy,  John. — Discussion  by,  42. 
Kingsley,   Marvin   VV. — Admitted   as 

member,  55,  57. 
Kinsley,  Thomas  P.— Discussion  by, 

90. 
KiRKWooD,  James  P.— Memoir  of,  60. 

Latimer,  Charles.— Discussion  by,  38, 
42,  43,  45,  46.— Paper  by,  45  — 
Resolution  by,  43. 

Latrobe,  Benjamin  H.— Death  an- 
nounced, 123, 

Lea V ITT,  E.  D.,  Jr. — Discussion  by,  46. 

Leverich,  G.— Discussion  by,  132. 

Libra,  y  and  Museum. — Additions  to,  11, 

17,  31,  76'  ^5»  137.       ^ 

Library.— Increase  of,  120.— State  of,  12 1 . 

List  ot  Members.— Additions,  13,  20,  35, 
55,  80.  88,  1 14,  134,  142.— Changes 
and  corrections,  14,  20,  35,  55,  80, 
88,  143.— Deaths,  14,  55.  '34,  144- 
—Resignations,  20,  35,  88,  J 14,  134. 

'44- 
List  of  new  books  on  Engineering  and 
Technology.     (See  Books.) 

Macdonald,  Charles.  --  Amendment 
offered  by,  91.  -Discussion  by,  15, 
131,  132.  -Presides  at  meeting,  91. 

Maclay,  William  W.— Abstract  of 
paper  by,  87.— Presentation  of  Nor- 
man Medal  to,  i. 

Marsland,  Edward.  —  Admitted  as 
member,  5,  14. 

Masonry,  43,  44. 


McALPINE. 

McAlpine,  Charles  I,,— Discussion  by, 

37. 

McAlpine,  William  J.— Discussion  by, 
22,  37.— Presides  at  meetmg,  37. 

McGke,  John.— Resignation  of,  144. 

Meetings. — Announcements  of.  (See  An- 
nouncements.) Minutes  of.  (See 
Minutes.)     Number  of,  116. 

Melvin,  David  N.— Admitted  as  mem- 
ber,55,  57. — Discussion  by,  57,  90. 

Members.  —  Additions  to.  (See  List.) 
Ballots  for.  (See  Ballots.)  Changes 
and  corrections  in  addresses  of.  (See 
List.)  Deaths  of.  (See  List.)  Num- 
ber of,  115. — Resignations  of.  (See 
List.) 

Membership.— Certificates  of,  118. — Date 
for  l»eginning  of,  3,  95.— Elections 
for,  2,  95. "Expulsion  from,  2,  3, 
95.— Propositions  for,  2,95.— Quali- 
fications for.  I,  15,  95.— Resident 
and  non  resident  defined,  3,  95. — 
Statement  and  increase,  1 15. 

Memorial  in  Reference  to  Extension  of 
Triangulations  of  Coast  Survey,  5, 
9,  21. 

Memoirs  of  Deceased  Members  of  the  So- 
ciety.— G.  W.  R.  Bayley,  58.— 
Robert  L.  Cooke,  66.— Charles 
S.  Emack,  6j.— James  P.  Kirk- 
wood,  60.— WILLIAM  B.  Ogden, 
67.— P.  Porter  Poinier,  74.— C. 
Ridgley  Schott,  J28.— John  F. 
Tracy,  71.— Henry  Tyson,  iio. 

Metals.-  On  a  Newly  Discovered  re- 
lation between  the  Tenacity  ot  Metals 
and  their  Resistance  to  Torsion,  by 
Robert  H.  Thurston,  41. 

Metric  System,  5,  7.— Resolution  request- 
ing its  use,  12,  20,  34,  54,  79,  87, 
114,  130,  134,  142. 

Miller,  J.  Imbrie.— Resignation  of,  35. 

Minutes  of  Meetings  of  Board  of  Direc- 
tion, 5,  6,  15,  22,  57,  94,  132. 

—  January   2d,    1878,    Metric   System; 

Triangulations  of  Coast  Survey,  5  ; 
Proposals  considered,  6. 

—  January   16th,    1878,  Proposals    con- 

sidered, 6. 
-  February  6th,    1878,  Proposals    con- 
sidered, 6. 

—  February  i8th,  1878,  Proposals    con. 

sidered  ;    ballot  referred   to    Board 
considered  and  report  adopted,  6. 

—  March  6th,  1878,  Troposals  considered ; 

financial  business  transacted,  ic. 

—  April  3d,  1878,  Proposals  consiclered; 

appropriations  made;  copyright  dis- 
cussed, 22. 
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—  May  1st,  1878,  Proposals  considered ; 

appropriations  made;  arrangements 
for  Tenth  Annual  Convention  con- 
sidered; financial  and  insurance  bu- 
siness transacted,  57. 

—  May    13th,   1878,    Arrangements  for 

Convention  made;  committee  report 
transmitted,  j8. 

—  May  29th,  1875.  Proposals  considered, 

58. 

—  June  5th,  1878,  Arrangements  for  Con- 

vention perfected,  58. 
—-July  3d,  1878,  Proposals  considered; 
appropriations  ma!de,  58. 

—  August  7th,  1878,  Proposals  consider- 

ed; appropriations  made,  94. 

—  September  4th,  1878,  Proposals  con- 

sidered; Annual  Report  prepared. 
94. 

—  October  2d,  1878,  Proposals  consider- 

ed; codification  and  amendments  to 
Constitution  and  By-I^ws  discussed; 
report  of  nominating  committee  re- 
ceived and  letter  ballot  ordered ;  ac- 
tion taken  as  to  arrears  of  dues,  94. 

—  October  31st,    1878,    Proposals   con- 

sidered; appropriations  made  and 
financial  busmess  transacted ;  Annual 
Report  prepared,  95. 

—  November  5th,  1878,  Annual   Report 

perfected;  financial  business  trans- 
acted, 95. 

—  November  J2th,  1878,  Standing  Com- 

mittees appointed,  132. 

—  December    4th,  1878,  Proposals  con- 

sidered; appropriations  made;  action 
taken  as  to  arrears  of  dues,  132. 
Minutes  of  Meetings  of  the  Society,  1,15, 
21.  37.  57,  81,  89,  131,  135. 

—  January  2d,  1878,  Presentation  of  Nor- 

man Medal  and  Norman  Book  Prize; 
amendment  to  B^-Laws  proposed; 
resolution  passed  m  reference  to  ex- 
hibit at  Paris;  committee  appointed 
to  select  Commissioner  at  Paris,  i ; 
result  of  ballots  on  amendments  to 
Constitution  and  By-Laws  announced 

2,3- 

—  January  i6th,   1878,  "Igniting  Blasts 

by  means  of  Electricity,"  by  JiLius 
H.  Striedinger,  read,  4. 
~  February  6ih,  1878,  Secretary  reports 
assignment  of  space  at  Paris  Exposi- 
tion;  committee  reports  selection  of 
commissioner  and  resolutions  in  refer- 
ence to  preparation  of  Exhibit;  T.  E. 
SiCKELS  chosen  Commissioner  at 
Paris;  George  S.  Morison,  Ed- 
ward P.  North,  John  Bogart 
appointed  committee  to  prepare  Ex- 
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hibit,  4;  resolution  to  indefinitely 
postpone  further  consideration  of 
Metric  .System  adopted;  other  bal- 
lots referred,  5. 

-  February  20th,  1878,  Death  of  John 

F.  Tracy,  Fellow  A.  S.  C.  E.  an- 
nounced and  committee  appointed  to 
grepare  memoir;  committee  on  Paris 
Exhibit  made  report;  Board  of  Di- 
rection  made  report;  candidates  de 
clared  elected ;  ballot  upon  adoption 
of  a  memorial  to  be  again  taken,  5. 

-  March  6th,  1878,  Ballot  upon  amend- 

ment to  By-Laws  canvassed  and 
amendment  adopted;  "Improve- 
ment of  South  Boston  Flats,"  by 
Edward  S.  Philbrick  read,  15. 

-  March  2oih,  1878,  "On  a  new  Method 

of  delecting  overstrain  in  Iron  and 
other  Materials,"  by  R.  II.  Thurs- 
ton read  15. 

-  April  3d,  1878,  Thursday  evenings  at- 

tendance reported;  committee  on 
Paris  Exhibit  reports;  memorial  as 
to  Triangulations  of  Coast  Survey 
adopted,  31;  ballots  for  membership 
canvassed;  "The  law  of  Tidal  Cur- 
rents in  river  harbors,"  by  J.  II. 
Striedinger  read  ;  account  of 
Hooghly  Floating  Bridge  read,  22. 
-April  17,  1878,  "Incline  Plane  Rail- 
road, at  Madison,Ind.,"  by  M.  J. 
Beckek  read;  Edison  Phonograph 
Exhibited,  22. 

-  May  1st,  1878,  Committee  on   Paris 

Exhibit  reports;  ballots  for  member- 
ship canvassed;  Reminiscences  and 
Experiences  of  Early  Engineering 
Operations  on  Railroads,  with  special 
reference  to  steep  inclines,  by  W. 
MiLNOR  Roberts  read,  37. 

-  May  15th,  1878,  "On  the  Theoretical 

Resistance  of  Railroad  Curves,"  by 
Sami  EL  Whinery  read,  37. 

-  June  5th,  1878,  Ballots  for  membership 

canvassed,  37;  secretary  reported  ar- 
rangements for  Convention;  amend- 
ments to  Constitution  and  By-Laws 
offered;  discussion  on  "Resistances 
on  Railway  Curves"  continued,  38. 

-June  19th,  1878,  Business  meeting  at 
Convention;  amendment  to  Consti- 
tution discussed;  amendment  to  By- 
Laws  discussed  and  withdrawn; 
committee  appointed  on  method  of 
election  of  officers,  38. 

-July  3d,  1878,  Ballots  for  membership 
canvassed,  57. 

-July  17th,  1878,  "Observations  on  the 
stresses  developed  in   metallic  bars 
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by  applied  forces,"  by  Theodore 
Ct  »OPER  read  ;  drawings  of  iron 
bridges  presented  by  T.  C.  Clarke, 
exhibited,  57. 

—  August  7th,  1878,  Ballots  for  member- 

ship  canvassed;  resolution  for  ap- 
pointment of  committee  on  economy 
m  use  of  steam  referred  to  Board  of 
Direction  ;  death  of  C.  Ridgely 
Scm^TT  announced  and  committee 
to  prepare  memoir  appointed,  81. 

—  August  2 1st,  1878,  An  addition  to  pa- 

per **  Observations  on  the  stresses 
developed  in  metallic  bars  by  ap- 
plied forces,"  by  Theodore  Cooper 
read,  81. 

—  September  4th,  1878,  Ballots  for  mem- 

l:)ership  canvassed;  **  Fall  of  the 
Western  Arched  Approach  to  South 
street  Bridge,  Philadelphia,"  by  D. 
Mc  N.  Stal'ffer  read,  89. 

—  Septemljer  1878,  The  subject  of  Asph- 

alt pavement  discussed,  89. 

—  October  2d,  1878,  ballots  for  member- 

ship canvassed;  ballot  upon  resolu- 
tion to  appoint  committee  as  to  max- 
umum  economy  in  the  use  of  steam 
canvassed;  report  of  Board  of  Di. 
rcction  with  proposed  codification  of 
Constitution  and  By-laws  presented; 
amendments  to  Constitution  and  By- 
Laws  presented,  90 ;  paper  upon 
tests  of  hydraulic  cements  and  of 
bricks,  by  Francis  Collingwood 
read,  91. 

—  October  i6th,    1878,  "The  Flow  of 

Water,  illustrated  by  Kutter's  Dia- 
gram," by  R.  Hering  read,  91. 

—  November  20th,    1878,    "  Submarine 

Telephoning,"  by  Charles  W. 
Raymond  read;  **The  Permanent 
Way  of  Railways  in  Great  Britain 
and  Ireland,  with  especial  reference 
to  the  use  of  timber  preserved  and 
unpreserved,"  by  John  Bog  art 
read,  13 1, 

—  December  4th,  1878,  Ballots  for  mem- 

bership canvassed  ;  **The  use  of 
Compressed  air  in  Tubular  Founda- 
tions, and  its  application  at  South 
street  Bridge,  Philadelphia,"  by  D. 
McN.  Staffer  read,  131. 

—  December  i8th,  1878,  Portions  of  the 

Report  of  Committee  on  Resistances 
of  Trains  with  reference  to  the  evap- 
orative efficiency  of  Locomotives 
read,  132. 
Minutes  of  Tenth  Annual  Convention, 
Boston,  June  i8th,  1878 ;  39.— 
Called   to  order  by  John  Bogart, 
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Secretary  ;  members  and  guests  in 
attendance,  39. — Introductory  Ad- 
dress    by     \\  .     MlLNOR     ROBERIS. 

Vice-President ;  Edward  S.  Phil- 
HKiCK  chosen  Chairman  ;  John  Bo- 
gart chosen  Secretary  ;  address  by 
Edward  S.  Philbrick,  40.— Rules 
read  ;  Subject  **  Bridges  "  con- 
sidered ;  '*  Approximate  Determina- 
tion of  Stresses  in  the  Eye-Bar 
Head  "  and  **  Proportion  of  Eye- 
Bar  Heads  and  Pins  as  determined 
by  Experiment,"  discussed  by  De 
\  oi^oN  Wood  ;  "  On  a  newly-dis- 
covered relation  between  the  tenacity 
of  metals  and  their  resistance  to  tor- 
sion," by  Robert  H.  Thurston, 
read  ;  Description  of  accident  to 
strand  of  East  River  Bridge,  read  by 

F.  CoLLiN(;wooD  and  discussed  hf 
D.  V.  Wood,  J.  J.  R.  Croes,  C.  E. 
Emery  ;  **  Relative  quantities  of 
material  in  bridges  of  different 
kinds,  of  various  heights,"  discussed 
by  W.  H.  Searles,  C.  E.  Emery; 
subject,  *•  Rivers  and  Harbors  "  con- 
sidered ;  "  The  South  Pass  Jetties, 
descriptive  and  incidental  no;es  and 

.  memoranda,"  by  E.  L.  Corthell, 
read,  41  ;  discussion  by  C.  W. 
Howell,  W.  Milnor  Roberts; 
Second  Session,  June  i8th  ;  •'  Rivers 
and  Harbors,"  discussed  by  J.  Fos- 
ter Flagg  ;  **  The  dangers  threat- 
ening the  navigation  of  the  Missis- 
sippi River  and  the  reclamation  of  its 
alluvial  lands,"  by  B.  M.  Harrod, 
read  ;  discussed  by  E.  L.  Corthell, 

i.  Foster  Flagg,  T.  S.  Hardee, 
ohn  Kennedy,  W.  Milnor  Rob- 
erts ;  Improvements  in  lioston  Har- 
bor described  by  E.  S.  Philbrick  ; 
*'  Means  adopted  for  checking  move- 
ment of  Falls  of  St.  Anthony,"  de- 
scribed by  E.  P.  North  ;  Committee 
on  Gauging  Streams  made  report ; 
Subject  of  Gauging  Streams  dis- 
cussed by  Clemens  Herschel; 
"The  flow  of  water  in  open  chan- 
nels," discussed  by  J.  P.  Davis,  T. 

G.  Ellis,  C.  E.  Emery,  J.  B.  Fran- 
CIS,  C.  Herschel,  C.  Latimer,  W. 
M.  Roberts,  H.  F.  Walling,  W. 
H.  White,  D.  V.  Wood;  "The 
Flow  of  Water  in  Pipes/'  by 
Charles  G.  Darrach,  read  ,  dis- 
cussion by  John  T.  Fanning,  42.— 
Third  Session,  June  19th  ;  Subject  of 
cements  considered;  "Notes  and 
Experiments  on  the  Use  and  Testing 
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of  Portland  Cement,"  discussed  by 

F.  COLLINGWOOD,  W.  P.  ShINN,  D. 

J.   Whittemore  ;    Subject  of  Im- 
provements at  Nfoulh  of  the  Missis- 
sippi discussed  ;  Subject  of  Masonry 
considered  ;      **  Brick     Arches    for 
Large    Sewers,"    by   R.    Hering, 
read  ;    discussed   by    E.   S.    Ches- 
brou(,h,    f.    collingwood,    r. 
Hering,  G.  S.  Morison,  W.  M. 
Roberts,   43. — **  Nomenclature  of 
Building  Stones  and  Stone  Masonry," 
discussed  by  F.  Collingw(X)D,  J.  J. 
R.  Croes,  J.  F.  Flagg,  J.  Veazie; 
Subject   of  Hydraulics  considered  ; 
'*  I>istribution  of   Rain-fall    during 
the  great  storm  of  October,  1869," 
by  James  B.  Francis,  read  ;  Sub- 
ject  of  Dams  considered  ;    **  Wing 
Dams  in  the  Mississippi,  above  the 
Falls  of  St.  Anthonv,     discussed  by 
T.  G.  Ellis,  E.P  North.— Fourth 
Session,  June  19th. -^Committee  on 
Nominations  appointed,  44.— Com- 
mittee on   Resistances    of  Railway 
Trains  made  report  ;  Committee  on 
Uniform   Accounts  and  Returns  of 
Railroad  Companies  made  report ; 
"Graphic   Representation   of  Kail- 
way  Accounts,^'  by  Charles  Lati- 
mer, read  ;   Committee  on  Perma- 
nent Quarters  lor  the  Society  made 
report ;     Committee     on    Tests    of 
American  Iron  and  Steel  made  re- 
port ;  Committee  on  Exhibit  at  Paris 
made   report ;  Centennial  Commis- 
sion made  report ;  Time  and  Place 
for  Tenth  Annual  Convention  con- 
sidered, 45.— Business  Meeting  held 
(sec  Minutes). —Fifth  Session,  June 
19th. — Subject,  Steam  Engines  con- 
sidered ;  **Sleam  Engine  Economy; 
a   uniform   basis  for  comparison," 
discussed  by  C.  E.  Emery,  J.  F. 
Flagg,   E.   D.   Leavitt,    Jr.,  T. 
Whitaker  ;   Subject  of  Railroads 
c  jnsidered  ;  Elevation  of  outer  rail 
on  curves  discussed  by  C.  I^atimer, 
E.  S,  Philbrick,  W.  M.  Roberts. 
J.  D.  Steele,  E.  Yardley  ;  Sub- 
ject Surveys  considered  ;  **  Descrip- 
tion of  Survey  for  Determining  the 
Slope  of  Waier  Surface  in  the  Erie 
Canal,"     discussed     by    J.    J.    R. 
Croes,  W.  M.  Roberts;  destruc- 
tion of   old   Minot's   I^dge  Light 
House   described    by  E.  S.  Phil- 
brick,  46.— Resolutions  of  thanks 
passed  ;  Convention  adjourned,  47. 
— Programme   of   excursions    con- 
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nected  with  Convention,  47,  48,  49, 
50. 
Minutes  of  Twenty  sixth  Annual  Meet- 
ing, November  6th,  1878,  91.— At- 
tendance ;  letter  from  President ; 
Tellers  appointed  ;  Annual  Report 
of  Board  ol  Direction  ;  Annual  Re- 
port of  Treasurer ;  Report  of  Finance 
Committee  ;  Report  of  Committee 
on  Gauging  of  Streams  ;  committee 
continued  ;  Report  ol  Committee  on 
Resistances  of  Railway  Trains; 
committee  discharged  ;  Report  of 
Committee  on  Uniform  Accounts 
and  Retu.ns  of  Railway  Companies; 
committee  continued,  91  ;  Report  of 
Committee  on  Permanent  Quarters 
for  the  Society ;  committee  con- 
tinued ;  Report  of  Centennial  Com- 
mission ;  commission  continued  ; 
Report  of  Committee  on  Paris  Ex- 
hibit ;  thanks  of  the  Society  pre- 
sented to  committee  ;  officers  elected; 
time  and  place  for  Eleventh  Annual 
Convention  considered  and  letter 
ballot  on  place  ordered,  92. — Reso- 
lution as  to  invitations  to  Convention 
passed  ;  ballots  for  membership 
canvassed  ;  Report  of  Committee  on 
Tests  of  American  Iron  and  Steel  ; 
Report  of  Committee  on  Method  of 
Nominating  Officers  ;  Codification  of 
Constitution  and  By-Laws,  and  pro- 
posed amendments  discussed  and 
recommendation  adopted,  93. — 
Committee  on  Method  of  Nominat- 
ing Officers  contmued,  94. 

Mississippi  River,  The  dangers  threat- 
ening the  navigation  of  the  Missis- 
sippi  River  and  the  reclamation  of  its 
alluvial  lands,  by  B.  M.  Harrod,  42. 

Morison,  George  S.  —Amendment  of- 
fered  by,  90  —Discussion  by,  38,  43. 
— Makes  Report,  4,  45,  92. — Un 
Committees,  i,  4,  44,  47. 

Museum.    (See  Library.) 

New  Books  on  Engineering  and  Technol  • 

ogy.     (See  fiSoks.) 
New  methods  of  detecting  overstrain  in 

Iron,  by  R.  H.  Thursix)N,  15. 
Nicholson,  George   B.  -Admitted  as 

Member,  37,  80. 
NicoLLs,    William    J.  —Admitted    as 

Member,  38,  80. 
Noble,    Alfred.— Transferred,   Junior 

to  Member,  20,  22. 
Non-resident  Membership  defined,  3. 
Norman,  Georgk  II. —On  Committee, 

47. 
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NORMAN. 

Norman  Medal .  No  paper  received,  121. 
— Presentation  of,  i. — Rules  for 
award  of,  53,  79,  87. 

Norman  Book  Prize,  Presentation  of,  i. 

North,  Edward  P.— Abstract  of  Paper, 
by,  12. — Amendment  proposed  by, 
28,  38.— Description  by,  42. — Dis- 
cussion by,  37, 38,  43  44,  57,  89,  90. 
— On  Committee,  4. — Reports,  21. 

Notes  and  Memoranda,  Exposition  at 
Paris,  6. — United  States  Board  to 
test  Iron,  Steel  and  other  metals, 
22. 

Notes  of  Meetings,  23. 

Ogden,  William  B. — Memoir  of,  67. 

Overstrain  in  Iron,  new  method  of  de- 
tecting.    (See  new  method.) 

Paine,  William  H.— Discussion  by, 
37,  38,  131,  132.  Elected  Director, 
92.-  On  Finance  Committee,  132. — 
Presides  at  meetings,  131,  132. 

Papers  for  distribution,  78. 

—  presented,  117.— Published,  117.— 
Requests  to  contribute  ,13. 

Paris  Exhibit  of  American  Engineering. 
— Resolution  passed  as  to  contribu- 
tions, sul»criptions  and  securing 
space. — Committee  appointed  to 
select  a  Commissioner,  I. — Circulars 
issued. — Space  assigned. — Commit- 
tee Reports.-  T.  E.  Sickles  ap- 
pointed Commissioner  at  Paris. — 
George  S.  Morison,  Edward  P. 
North  and  John  Bogart,  ap- 
pointed Committee  to  prepare  Ex- 
hibit, 4.  -Committee  Reports,  5,  21, 
37)  45»  92. — Abstract  of  Report,  54. 

-  Committee  receives  thanks  of  So- 
ciety, 92.  — Society  Exhibit  receives 
Grand  Prize,  114. 

Parker,  George   A.— On   Committee, 

Pavements,  89. 

Permanent  quarters  for  Society,  Com- 
mittee on,  45,  83,^2,  127. 

Permanent  way  of  Railways  in  Great 
Britain  and  Ireland,  with  especial 
reference  to  the  use  of  timber,  pre- 
served and  unpreserved,  by  John 
BoGART,  131, 

Philbrick,  Edward  S.— Abstract  of 
Paper,  78,  87.— Address  by,  40,  42. 

—  Discussion  by,  38,  46.— On  Com- 
mittee, 38,  47.— Paper  by,  15.— 
Presides  at  Convention,  40,  47. 

Phonograph,  22. 

PoiNiER,  P.  Porter. —-Memoir  of,  74. 
Post,  James  C— Admitted  as  Member, 
6,  20. 


PRINCE. 

Prince,  Edward. — Admitted  as  Junior, 
5,  20. 

Propositions  for  membership.  Amend- 
ment to  Constitution  relating  to,  2, 

95- 
Publications  received,  120. 

Railroads,  46. 

Rain  fall,  Distribution  of  Rain  fall 
during  the  great  storm  of  October, 
1869,  by  James  B.  Francis,  44. 

Raymond,  Charlks  W.— Discussion 
by»  57-— Paper  by,  13 j. 

Reading  Railroad,  early  constmctions 
and  locomotives,  by  Moncure  Rob- 
inson, 23. 

Reeves,  Samcel  J.— Death  announced, 

;34- 
Reminiscences  and  experiences  of  early 
engineering  operations  on  railroads, 
with  especial  reference  to  steep  in- 
clines,   by  W^   MiLNOR   Roberts, 

37- 
Report,  Annual  of  Board  of  Direction, 
91,  115. — Members,  number  and  in- 
crease,  115. — Proposals,  elections 
and  qualitications, — Meetings, — 
Tenth  Annual  Convention, — Re- 
ports made  during  year,  116. — 
Papers  and  discussions  published, 
Pa|)ers  and  discussons  presented,  1 17. 
— Contents  of  Proceedmgs, — Certifi- 
cates  of  Membership,  118. — Issue  of 
and  delay  in  Transactions, — Finan- 
cial statement,  payment  of  previous 
liabilities  and  freedom  from  debt, — 
Members  in  arrears  for  dues  and 
amount  of  arrearages, — Endeavor  to 
obtain  payment  of  arrears,  1 19. — 
Library  increase, — Papers  contrib- 
uted,- Subscribed  for  and  received 
in  exchange,  120. — Present  state  of 
the  Library, — No  Paper  for  the  Nor- 
mal Medal  during  year, — Commit- 
ees  continued,  discontinued  and 
appointed,  121— Lease  of  Society 
House, — Amendments  to  Constitu- 
tion and  By-Laws  adopted,  122. — 
Codification  of  Constitution  and  By- 
Laws, — Amendments  pending, — 
Recovery  of  stock  and  accumulated 
Dividends  belonging  to  the  Society. 
— Deaths  of  Members,  123. 

—  of  Treasurer,  51,  ^i,  124. 

—  of  Committees.    (See  Committees.) 

Reports  made.  List  of,  1 16. 

Resignations.     (See  List  of  Members.) 

Resistances  of  Railway  Curves,  The  the- 
oretical, by  Samuel  Whinkry,  37, 
38. 
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Resistances  of  Railway  Trains,  Commit- 
tee on,  45,  91. 

Resident  Membership  defined,  3. 

Resolutions,  As  to  Amendments  to  Con- 
stitution and  By-Laws,  9^,  94. — As 
to  Committee  on  Methods  tor  Election 
of  Officers,  38. — As  to  Eleventh  An- 
nual Convention,  93.— As  to  im- 
provements at  mouth  of  the  Mississ- 
ippi,  43. — As  to  invitation  to  Con- 
vention, 93.— As  to  maximum  econ- 
omy m  -the  use  of  steam,  81,  90, 
109. — As  to  the  use  of  the  Metric 
System.  (See  Metric.) — As  to  the 
further  consideration  of  the  Metric 
Svstem,  5,  7. — As  to  Committee  on 
Nominations,  44. — As  to  the  Paris 
Exposition,  I,  4,  45,  92. — As  to 
Society  rooms  being  open  on  Thurs- 
day evenings,  21. — As  to  Tenth 
Annual  Convention,  47. — As  to  tri- 
angulations  of  the  Coast  Survey,  2 1 . 

Reviews  of  Society  Papers  in  foreign 
periodicals,  12. 

Roberts  W.  Miln  or.— Address  at 
Convention,  40. — Discussions  by, 
22,  42,  43,  46,  132. — Elected  Pres- 
ident OF  THE  S<x:iETY,  92.— On 
Committee,  5. — Paper  by,  37. — 
Presides  at  meetings,  i,  4,  15,   21, 

22,  37»  38.  57»  91,  131. 
KOBINSON,  MoNCU RE. —Paper  by,  23. 
RoDD,  Thomas,  admitted  as  Member, 

38,  55. 

Sandberg,  C.  p. — Resignation  of,  20. 

SCHOTT,  C.  RiDGELY.— Death  an- 
nounced, 56,  81,  123.— Committee 
to  prepare  memoir,  81,— Memoir  of, 
128. 

Schuyler,  John. — Discussion  by,  89. 

Searles,  William  H — Discussion  by, 
37.  38*  41,  44»  132.— Reprint  of 
paper  by,  78. 

Sears,  Clinton  B.  -Review  of  Paper 
by,  12. 

Shinn,  William  P.— Discussion  by,  43. 
—Makes  report,  45,  91. — On  Com- 
mittee, 44. 

Sickles,  T.  E. — Appointed  Commis- 
sioner at  Paris,  4. 

Sites,  Wilmon  W.  C— Admitted  as 
Member,  93,  114. 

Smith,  C.  Shaler  —Abstract  of  Paper 
by,  12. 

Smith,  C.  Vandervoort.— Elected 
Director,  92. — On  Finance  Commit- 
tee, 132. 

Smith,  Hamilton,  Jr.— Admitted  as 
Member,  142. 


SMITH. 

Smith,  W.   Sooy.— Makes  report,   45, 

126. 
Society  Meetings.    (See  Minutes.) 
South  Pass  Jetties,  Description  and  inci- 
dental Notes  and  Memoranda,  by  E. 

L.  Corthell,  41. 
South  Pass  Jetties,  Resolutions  in  refer- 

ance  to,  43. 
Standards  of  Measurement,   34,  53,  79, 

87. 
Staiffer,   D.    McN. — Paper   by,    89, 

132. 
Steam  Engines,  46. 
Steam,  Maximum  economy  in  the  use  of, 

— Resolution,  81,  90,  109. 
Stearns,  Fred.  P.— Admitted  as  Mem 

ber,  90,  114. 
Steele,    J.    Dutton.— Discussion   by. 

38,  43,  45,  46.— Resolution   by,  43, 

45- 
Stock  recovered,  95,  123. 
Stresses  developed  in  Metallic  bars   by 

applied      forces,     by     Theodore 

Cooper,  57,  81. 
Striedinger,  Julius   H.— Abstract  of 

paper  by,    87. — Discussion   by,  81, 

132. — Paper  by,  4. — Presentation  of 

Norman  Book  Prize  to,  i. 
Sub-marine  Telephoning,  by  Charles 

W.  Raymond,  131. 
Surveys,  46. 
Sweet,  Elnathan,   Jr.— Admitted    as 

Member,  93,  143. 

Tasker,   Thomas  T. — Resignation  of, 

144. 
Tenacity  of  metals,  41. 
Tests  of  Iron  and  Steel,  Committee  on> 

45,  58,  82,  93,  126. 
Thursday  evenings,   13,    19,  21,  34,  54, 

79,  87,  114,  130,  134. 
Thurston,    Robert    H.— Abstract    of 

PRper  by,  87. — Papers  by,  15,  41. — 
resides  at  Meeting,  5. 

Tidal  Currents,  Law  of,  by  Julius  H. 
Striedinger,  22. 

Tidd,  Marshal  M.— Admitted  as  Mem- 
ber, 90, 114. 

Torsion,  Resistance  of  Metals  to,  41. 

Tracy,  John  F.— Death  announced,  5, 
14,  123. — Committee  to  prepare 
Memoir,  5. — Memoir  of,  71. 

Transactions,  Complete  sets  of,  19,  34,. 
53.  79»  87,  142.— Publication  of, 
119. 

Treasurer,  Report  of,  51,  Qi,  124. 

Tucker,  Stephen  D.— Resignation  of,. 

144. 
Tyson,  Henry,— Memoir  of,  no 
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UNIFORM 

Uniform  accounts  and  returns  of  railroad 
companies, — Committee  on,  45,  91^ 

Van  Winkle,  Edgar  B.- -Discussion  by, 

81. 
Veazie    J. — Discussion     by,     44. — On 

Committee,  47. 

Walling,  H.  F.  -Discussion  by,  42.— 

On  Committee,  47. 
Whinery,  Samuel.— Paper  by,  37. 
WhitEjW.  Howard.— Discussion  by,42. 
Whitman,  T.  J.— Invitation  by,  45. 


WHITTEMORE. 

Whittemore,    Don  J. — Discussion  on 

Cements,  43. 
Wu'.HTMAN,  Henry  M.— On  Commit- 

tee,  47. 
Wilbor,  Frederick  M.— Admitted  as 

Member,  90. 
WoRTHEN,     William     E.— Discussion 

by,  15,  38,  9«.  I3i»   132.— Presides 

at  Meeting,  81. 
Wood,  DeVolson. — Discussion  by,  41, 

42,  43,  44. — Resolution  b^,  44. 
Yardley,  Edmund. — Discussion  by,  22, 

37,  46,  57- 
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Vol.   IV,  January,    1878. 


MINUTES    OF    MEETINGS. 

(Abfltract  of  such  as  may  be  of  general  interest  to  members.) 


OF  THE  SOCIETY. 

January  2d,  1878. — The  Society  met  at  8  p.  m.,  Vice-President  Rob- 
erts ia  the  chair.  The  Norman  Medal  was  presented  to  WiUmm  W. 
Maclay,  and  the  Norman  Prize  of  Books  was  presented  to  Julius  H. 
Slriediuger. 

The  following  amendment  to  the  By-Laws  was  moved  by  Mr.  John 
Bogart,  and  seconded  by  Messrs.  G.  Leverich  and  George  8.  Greene,  Jr. 

By-Laws,  Section  23,  Sub-section  5,  strike  out  the  clause  in  brackets 
following  this  Sub-section,  and  leave  the  Sub-section  so  as  to  read  as 
follows : 

6th.  A  Junior  eball  be  one  who  has  had  actual  practice  in  some  of  the  branches  of  civU, 
niiUtary,  mining,  or  mechanical  engineering,  for  not  less  than  two  years  ;  or  if  a  graduate  of  a 
itieDtific  or  collegiate  institution,  for  not  less  than  one  year. 

Under  the  rule  this  will  be  voted  upon  by  letter-ballot. 

The  following  resolution  was  passed  : 

Bfsolved,  That  the  Secretary  of  the  S  niiety  be  requested  to  address  a  circular  to  the  mem- 
bersof  the  Society,  asking  voluntary  contributions  lor  exhibition  at  the  Paris  Exposition,  and 
inviting  subscriptions  of  money  to  enable  the  Society  to  make  a  proper  exhibition  ;  and  that 
be  be  requMted  to  secure  the  necessary  space  for  the  use  of  this  Society. 

The  following  resolution  was  idso  passed : 

Betolved.  That  a  committee  of  three  be  appointed  by  the  Chair  to  select  some  member  of 
tbeftjciety  to  serve  as  sole  Commissioner  of  the  oo.iety  at  tlie  Paris  Expositiuu^bUch  selec- 
tion to  be  reported  for  action  at  the  next  regular  meeting  of  the  Society. 

Under  this  resolution,  the  following  committee  was  appointed:  Messrs. 

George  S.  Morison,  Albert  Fink,  and  John  Bogart 
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The  result'  of  the  ballots  on  amendments  to  the  Constitntion  and  By- 
Laws  was  then  declared  as  follows  : 

On  the  following  amendment  to  the  Constitution — 

Abticle  XIX.— For  "two"  iDBcrt  "five  "  and  for  "thirty"  insert  "twenty-five".  The 
article  will  then  read  : 

All  candidates  for  admission  to  the  Society  mnst  file  statements,  by  themselves,  setting 
orth  the  grounds  of  their  claim  to  be  elected  ;  be  proposed  by  at  least  five  members  of  the 
Society,  to  whom  they  must  be  personally  known,  and  a  notification  of  the  same  sent  to  each 
member  whose  address  is  on  record.  Each  proposition,  with  the  names  of  the  proposers,  must 
be  posted  in  some  conspicuous  place  in  the  rooms  of  the  Society  for  at  least  twenty-five  days 
before  being  submitted  to  vote.  All  papers  and  applications  shall  be  laid  before  the  Board  of 
Direction,  and  be  reported  upon  previous  to  action  by  the  Society. 

There  were  112  yeas,  8  nays,  and  no  blanks.  This  amendment  was 
declared  adopted. 

On  the  following  amendment  to  the  Constitution — 

Abtiolr  XX.— For  "  thirty"  insert  "  twenty-five,"  and  for  last  clause  insert  as  below.  The 
article  will  then  read  : 

In  elections  for  membership,  of  either  class,  members  shall  vote  by  letter,  or  by  ballot  in 
the  usual  way,  and  the  result  shall  be  announced  at  the  next  regular  meeting  held  after  twenty- 
five  days  have  elapsed  f^om  the  time  of  mailing  the  notification.  Negative  ballots  exceeding 
fire  per  cent  of  the  total  number  canvassed  shall  exclude. 

There  were  20  yeas,  97  nays,  and  3  blanks.  This  amendment  was 
declared  lost. 

On  the  following  amendment  to  the  Constitution — 

Abticlb  XX.— In  elections  for  membership  of  either  class,  members  shall  vote  by  letter 
or  by  ballot,  in  the  usual  way.  and  the  result  shall  be  announced  at  the  next  regular  meetinf; 
held  after  thirty  days  have  elapsed  from  the  time  of  mailing  the  notification.  Five  or  more 
ballots  cast  in  the  negative  shall  exclude.  Members  notified,  but  not  responding,  shall  be 
classed  as  voting  in  the  affirmative. 

There  were  92  yeas,  26  nays,  and  2  blanks.  This  amendment  was  de- 
clared adopted. 

On  the  following  amendment  to  the  Constitution — 

Abticle  XX.— For  "  three  "  insert  "  ten  ;"  the  Article  otherwise  will  read  as  the  pre- 
ceding. 

There  were  9  yeas,  100  nays,  and  11  blanks.  This  amendment  was 
declared  lost. 

On  the  following  amendment  to  the  Constitution — 

Abticle  (A  new  Article)— The  Board  of  Direction  may,  for  sufficient  cause,  excuse 

from  payment  of  annual  dues  any  member  distinguished  in  his  professional  career,  or  who 
trom  ill  health,  advanced  age,  or  other  good  reason  assigned,  has  a  scanty  income  ;  And  the 
board  may  remit  the  whole  or  part  of  assessments  in  arrears,  or  accept,  in  lien  thereof,  desira- 
ble additions  to  the  Library  and  Museum. 

There  were  41  yeas,  76  nays,  and  3  blanks.  This  amendment  was  de- 
clared lost. 

On  the  following  amendment  to  the  Constitution — 

Abticle (A  new  Article)— Upon  the  written  request  of  ten  or  more  members  that,  for 

cause  therein  set  forth,  a  person  belonging  to  the  Society  be  expelled,  the  Board  of  Direction 
shall  consider  the  matter,  and,  if  there  be  sufficient  reason,  shall  advise  the  accused  that  his 
resignation  will  be  accepted.  He  may,  upon  demand,  receive  a  copy  of  the  charges  ag^nst 
him  and  present  a  written  defense.    Two  months  after  such  advice  was  given,  the  Bowd  of 
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Direction  tlull  finally  consider  the  case,  and,  if  resignation  has  not  been  tendered,  or  a  aatii- 
factory  defense  made,  may  then  expel  the  accused.  Such  action  shall  bo  stated  to  him  and 
the  Society,  and  this  shall  be,  in  any  event,  the  only  public  announcement  of  the  matter. 

There  were  11  yeas,  103  nays,  and  6  blanks.  This  amendment  was 
declared  lost. 

On  the  following  amendment  to  the  Constitution — 

Ahticlk  (A  new  Article.)    Upon  the  written  request  of  ten  or  more  members,  that 

for  cause  therein  set  forth,  a  person  belonging  to  the  Society  be  expelled,  the  Board  of 
Direction  shall  consider  the  matter,  and  if  there  is  sufficient  reason,  shall  advise  the  accused 
that  hie  resignation  will  be  accepted.  He  may,  upon  demand,  receive  a  copy  of  the  charges 
against  him,  and  present  a  written  defence.  Two  months  after  such  advice  was  given,  the 
Board  of  Direction  shall  finally  consider  the  case,  and  if  resignation  has  not  been  tendered  or 
a  satisfactory  defence  made,  will  then  notify  the  member  that  he  will  be  expelled  in  one 
month,  unless  he  elects  to  appeal  from  this  decision.  Appeals  will  be  submitted  to  the  Society 
by  letter  ballot.  In  case  no  appeal  be  made,  the  Board  of  Direction  will  expel  the  member  and 
notify  him  and  the  Society  of  the  same,  or  of  the  action  of  the  Society  on  appeal,  and  the  above 
shall,  in  any  event,  be  the  only  public  announcement  of  the  matter. 

There  were  98  yeas,  19  nays,  and  3  blanks.  This  amendment  was  de- 
clared adopted. 

On  the  following  amendment  to  the  Constitution— 

Abticle  XXn.— (To  read.)  Persons  thus  elected  and  duly  qualified,  who  reside  within 
fifty  miles  of  the  post  office  in  the  City  of  New  York,  shall  be  deemed  Resident;  and  those 
who  reside  beyond  this  limit  shall  be  deemed  Non-Resident.  The  membership  of  any  person 
shall  begin  on  the  day  of  his  election. 

There  were  111  yeas,  4  nays,  and  5  blanks.  This  amendment  was  de- 
clared adopted. 

On  the  following  amendment  to  the  Constitution- 

Abtxclb  XXIX. — (To  read.)  Members,  who  become  Residents  or  Non-Residents  by 
removal  into  or  beyond  the  limits  prescribed  in  Article  XXII.,  shall  be  subject  to  aseessments 
in  the  class  in  which  they  were  on  the  day  of  the  annual  meeting,  as  may  appear  upon  the 
records  of  the  Society,  or  by  written  notice  to  the  Secretary. 

There  were  114  yeas,  2  nays,  and  4  blanks.  This  amendment  was  de- 
clared adopted. 

On  the  following  amendment  to  the  Constitution — 

Articue .  (A  new^Article.)    Members  in  arrears  for  more  than  one  year's  annual  dues 

shall  not  be  allowed  to  vote  until  such  dues  are  paid. 

There  were  115  yeas,  4  nays,  and  1  blank'  This  amendment  was  de- 
clared adopted. 

On  the  following  amendment  to  the  By-Laws — 

Section  30.  (To  read  :)— Special  committees  to  report  upon  engineering  subjects,  shall  be 
authorized  only  by  a  majority  of  the  votes  cast  by  the  Society,  and  In  the  following  manner: 
Any  resolution  proposing  such  a  committee  shall  be  referred  to  the  Board  of  Direction,  which 
■haU  examine  the  same  and  report  to  the  Society  a  concise  statement  of  the  argument  against 
the  appointment  of  such  committee.  The  mover  of  the  resolution  under  consideration  shall 
be  invited  to  present  the  arguments /or  the  same,  under  a  limit  of  occupying  no  more  than 
one-hilf  page  of  the  printed  proceedings  in  their  presentation  ;  the  same  limit  to  obtain,  also, 
In  the  case  of  the  argument  apatfu<;  said  invitation  shall  be  extended  to  the  mover,  at  least 
one  month  l>efore  the  argument  is  needed  to  go  upon  the  letter  ballot,  and  if  not  furnished  by 
that  time,  no  argument  for  the  resolution  shall  be  presented.  The  statements  of  argument 
«hall  be  printed,  and  iasued  to  the  Society  with  letter  ballot ;  or,  if  the  Board  fails  to  report 
vithiii  one  month,  the  letter  ballot  shall  be  issued  without  comment ;  or,  the  Society  may  vote 
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by  ballot  at  the  Annual  Meeting,  or  in  Annnal  Convention,  upon  such  reaolution  within  one 
month  after  it  has  been  sul'mitted  ttt  the  Board  of  Direction.  No  mover  of  a  re«olntioii  shall 
serve  in  the  prettt'Ulation  of  arguments  against  a  resolution  under  this  Ly-Law.  while  the  reso> 
Intion  offered  by  him  is  pending  a  vote  of  the  Society. 

There  were  77  yeas,  29  nays,  and  14  blanks. 
Upon  the  announcement  of  this  ballot,  the  presiding  officer  de- 
cided that  the  14  blank  ballots  ought  not  to  be  counted  as  part  of  the 
vote,  and  that  the  vote  stood  77  yeas  and  29  nays.  An  appeal  waa 
taken  from  this  decision,  and  by  vote  the  decision  was  reversed.  This 
amendment  was  then  declared  lost. 

Januaby  16th,  1878. —The  Society  met,  Mr.  Geo.  S.  Greene  in  the 
Chair.  A  paper  entitled,  **  On  Igniting  Blasts  by  means  of  Electricity,'* 
by  Julius  H.  Striedinger,  was  read. 

February  6th,  1878.— The  Society  met,  Vice-President  Koberts  in 
the  Chair.  The  Secretary,  Mr.  John  Bogart,  reported  issue  of  circulars 
in  reference  to  the  Paris  Exhibition,  and  also  that  on  his  application  as 
directed  by  resolution  of  January  2d,  a  fair  space  in  a  good  location  had 
been  assigned  the  Society  by  the  Commissioner  General  of  the  United 
States  for  the  Paris  Exposition. 

Mr.  Geo.  S.  Morison,  Chairman,  presented  the  report  of  the  Com- 
Bcrittee  appointed  January  2d,  as  follows  : 

The  coromittee  appointed  to  select  a  Commissioner  to  represent  this  Society  at  the  Paris 
ExpoRition  of  1878.  begs  leave  to  report : 

Tliat  they  have  selected  Mr.  T.  E.  Sickels,  as  a  gentleman  eminently  solteble  for  the  posi- 
tion, and  rec-ommend  that  he  be  appi>lnted  Commisbiouer. 

The  Cotumiltee  liave  had  under  cuusideratiou  two  posHible  classes  of  commissioners, 

1st.  A  young  man  who  would  give  his  whole  time  to  the  care  of  the  exhibit. 

2d.  An  Engineer  who  could  serve  as  repr  Sfutative  of  the  Kot'iety,  be  able  to  introduce  its 
members  to  foreign  Engineers  and  secure  means  ol  ac'et-ss  to  foreign  works,  leaving  details  of 
the  care  of  the  exhibits  to  an  asKifetunt  of  bis  own  selection. 

Tbe  lalt'  r  class  has  been  prelerred  by  the  Committee,  and  therefore  Mr.  T.  E.  Sickels.  who 
has  exceptional  advantages,  is  on  intiniaie  terms  wiih  the  Commissioner  General,  and  who 
expei'ts  to  be  in  PariH  during  ihe  coutiiiuance  ol  the  Expobition,  has  been  selected. 

The  Committee  also  MUggest  the  f  llowing  resolution  : 

That  a  committee  of  three  be  appointed  by  the  Chair  to  co-operate  with  the  Commissioner 
in  preparing  a  suitable  <  xhibitiou  on  the  part  of  the  S<H*iety.  such  committee  to  l>e  anttauiized 
to  obtain  for  the  purpoue,  by  lo-  n  or  gift,  such  drawings,  models,  photographs  and  other  ob- 
jects as  shall,  in  their  opinion,  foim  a  representative  collectiuu  of  American  Engineering 
works  ;  also  to  have  the  direction  ol  the  expenditure  of  the  funds  voluntarily  contributed  for 
these  purposes. 

The  report  of  the  Committee  was  accepted,  •  its  recommendations 
adopted  and  Mr.  T.  E.  Sickels  was  chosen  as  Commissioner  to  represent 
the  Society  at  the  Paris  Exposition. 

The  resolution  as  recommended,  was  adopted,  and  the  following  Com- 
mittee was  appointed  in  accordance  therewith  : 
Geo.  S.  Mobison, 
Edward  P.  North, 
John  Bogart, 
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The  tellers  reported  that  upon  the  ballot  upon  the  following  resolu- 
tion • 

Besolved,  Tbftt  the  farther  oonsiderfttion  of  the  metric  system  of  weights  and  messores  be 
indefinitely  postponed. 

There  were  102  Ayes  and  57  Noes.  This  resolution  was  declared 
adopted. 

Upon  the  ballot  on  the  question  of  adoption  of  the  memorial  in  refer- 
ence to  the  extension  of  the  triangulatious  of  the  coast  survey,  and  also 
upon  the  ballot  for  admission  of  new  members,  questions  of  order  were 
raised  auvl  these  ballots  were  referred  to  the  Board  of  Direction.  The 
Society  adjourned  to  February  20th,  at  8  p.  m. 

Febkuaby  20th,  1878. — A  meeting  of  the  Society  adjourned  from 
February  6th,  was  held  at  8  p.  m.,  Mr.  K.  H.  Thurston  in  the  Chair. 
The  de^ith,  on  February  13th,  of  Mr.  John  F.  Tracy,  Fellow  of  the 
■Society,  was  anoounced  by  the  Secretary,  and  W.  Milnor  Roberts  and 
Milton  Courtright  were  appointed  a  committee  to  prepare  a  memoir  of 
the  deceased. 

The  Committee  on  Exhibit  at  Paris  reported  that  arrangements 
had  been  made  for  constructing  a  structure  to  be  set  in  the  Exposition 
building,  so  as  to  obtain  ample  wall  space.  Also  that  estimates  of  the 
necessary  expenses  of  the  Exhibit  had  been  made  and  a  circular  letter 
prepared  which  was  presented  and  read.  The  action  of  the  Committee 
was  approved. 

The  action  of  the  Board  of  Direction  upon  the  questions  referred  to 
it  at  meeting  of  Society  of  February  6th,  was  repoiied  as  follows  : 

1st.  That  the  candidates  voted  for  on  ballot  of  February  6th,  1878, 
were  duly  elected,  as  follows  :  As  members— C.  Frank  Allen  ;  C.  G. 
Force,  Jr.  ;  Charles  P.  Gilbert ;  Edward  Maraland;  James  C  Post.  As 
Juniors — Ira  E.  Clark  ;  Norman  B.  Kellogg  ;  Edward  Prince. 

2d.  That  as  among  the  ballots  cast  upon  the  adoption  of  the  memorial 
in  reference  to  the  triangulatious  of  the  Coast  Survey,  there  were  some 
admitted  from  members  in  arrears  for  more  than  one  year's  annual  dues, 
and  as  the  vote  upon  this  question  was  within  one  of  a  tie  vote,  there- 
fore the  question  of  the  adoption  of  that  memorial  should  be  again 
submitted  to  the.  Society. 


OF  THE  BOARD  OF  DIBECTION. 

Januaby  2d,  1878. — The  Board  met  and  determined  that  an  abstract 
of  the  discussion  in  reference  to  the  metric  system  at  the  annual  meet- 
ing and  of  letters  since  received  upon  that  subject,  should  be  prepared 
by  the  Secretary  and  sent  out  with  the  letter  ballot  upon  the  resolu- 
tion indetioitely  postponing  the  further  consideration  of  the  metric 
^'stem.     It  was  also  determined  that  arguments  should  be  prepared  by  a 
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committee  and  submitted  with  the  letter  ballot  upon  the  adoption  of  the 
proposed  memorial  in  reference  to  the  extension  of  the  triangulations  of 
the  United  States  Coast  Survey.  Applications  for  membership  were 
considered. 

Januaky  16th,  1878.  —  Applications  for  membership  were  considered. 

Februabt  6th,  1878. — Applications  for  membership  were  considered. 

February  18th,  1878. — Applications  for  membership  were  considered. 
The  subject  of  the  ballots  referred  to  the  Board  by  the  Society,  Febru- 
ary 6th,  was  considered,  and  action  taken  as  follows  :  1st.  That  all  the 
candidates  for  membership  on  the  ballot  list  voted  for  February  6th, 
1878,  were  elected.  2d.  That  as  among  the  ballots  cast  upon  the  adop- 
tion of  the  memorial  in  reference  to  the  triangulations  of  the  coast  sur- 
vey, there  were  some  admitted  from  members  in  arrears  for  more  than 
one  year's  annual  dues,  and  as  the  vote  upon  this  question  was  within 
one  of  a  tie  vote,  therefore  the  question  of  the  adoption  of  that  memo- 
rial should  be  again  submitted  to  the  Society. 


NOTES    AND    MEMORANDA. 


EXPOSITION  AT  PARIS,  1878. 


The  following  circtilar  letter  was  prepared 
by  the  Committee  on  the  Exhibit  of  the  So- 
ciety at  Paris,  and  approved  at  the  meeting 
of  Society,  February  20th,  1878:— 

February  25th,  1878. 

DsAB  Stb.— At  the  meeting  of  the  Society, 
Jan.  2d,  1878,  it  wae  determined  to  take  action 
towards  securing  for  the  Paris  Exposition  an 
exhibit  of  Engineering  in  the  United  States. 
The  secretary  was  directed  to  sectire  space, 
and  a  committee  was  appointed  to  suggest  a 
commiHsioner  to  represent  the  Society,  flie 
committee  found  that  a  well  known  member 
of  the  Society,  Mr.  T.  E.  Sickels.  intended  to 
be  In  Paris  during  the  Exposition,  and  had 
already  been  requested  by  the  United  States 
Commissioner-Qeneral  to  assist  in  having  en- 
gineering well  represented.  The  advantages 
of  having,  as  the  representative  of  the  Society, 
an  engineer  of  standing  who  would  also  be  in 
close  relations  with  the  authorities  at  Paris, 
were  apparent,  and  at  the  meeting  of  Feb.  6th 
Mr.  Slckols  was  appointed  Commissioner  to 
represent  the  Society.  The  undersigned  were 
appointed  a  committee  to  assist  in  securing  a 
good  exhibit,  and  to  arrange  in  reference  to 
the  fundi  requisite  to  ensure  success. 


The  space  secured  for  the  exhibit  Is  21  feet 
long  and  16  feet  wide,  at  the  Junction  of  tw» 
main  aisles,  with  passage-way  on  all  sides  and 
the  use  of  the  wall  surfaces  back  of  this  space. 
Upon  this  thf>  committee  purpose  erecting  a 
frame-work  structure,  so  as  to  obtain  all  pos- 
sible wall  area,  and  to  have  a  floor  above  for 
models,  plans  in  portfolio,  albums,  ko.  The 
divisions  of  the  struc'ure  will  be  assigned  to 
various  departments,  so  that  bridge  super- 
structures, foundations,  rolling  stock,  manu- 
facture of  steel  and  iron,  hydraulic  andeteam 
machinery,  pumping  engines,  turbines,  im- 
provement of  rivers  and  harbors,  inland  navi- 
gation, canals,  and  if  drawings  are  obtained, 
other  branches  of  engineering  may  be  Intelli- 
gently represente  1  in  separate  departments. 
Drawings  of  characteristic  works  actually 
constructed  will  be  exhibited  upon  the  walls, 
and  additional  drawings  and  photographs  col- 
lected in  port! olios.  Some  models  will  also 
be  secure  d. 

The  committee  has  endeavored  to  keep  the 
estimate  of  expenditurps  very  low.  The  Com- 
missiouer  serves  without  compensation.  The 
structure  will  be  framed  here  at  small  cost. 
We  are  assured  of  all  possible  facilities  fron:^ 
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the  ComxDissioner-Oeneral,  who  is  personally 
anifoQB  for  the  success  of  the  exhibit.  An 
attendant  will  be  required,  but  it  is  thought 
that  one  may  be  found  in  Paris  at  moderate 
cost.  It  is  belieTed  that  the  entire  expense 
can  be  brought  within  $1500.  It  is  desirable 
that  the  amount  subscribed  should  exceed 
this  expense,  so  as  ta  provide  for  printing  and 
dtitribating  to  our  memb  rs  such  information 
•8  may  be  collected  at  Paris.  This  c  mmittce 
is  directed  by  the  Society  to  appeal  to  its 


members  for  the  requiidte  subscription.  Busi- 
ness is  not  such  as  to  warrant  an  expectation 
of  many  large  subscriptions.  But  a  number 
of  moderate  subscriptions,  added  to  the  lar- 
ger ones  of  those  members  who  can  afford  to 
make  them,  will  assure  success. 

Will  you  Vindly  notify  the  committee  If  you 
can  subscribe,  and  wheth-r  yon  have  any 
plans  or  models  yon  desire  to  exhibit  ? 

Geo.  8.  Mokison. 

Edward  P.  Nobth,  \  ComnUUef. 

John  Booabt, 


METRIC  SYSTEM  OF  WEIGHTS  AND  MEASURES. 


In  submitting  to  vote  of  the  Society  the  fol- 
lowing resolntinn,  offered  at  the  annual  meet- 
ing. "  Re8olved,tliat  the  further  consideration 
of  the  metric  system  of  weights  and  measures 
be  indefinitely  postponed,"  the  Board  of 
Direction  isf^ued  with  the  ballot  the  following 
abstract  and  letter  :— 

Abstract  nf  the  discussion  at  annual  meet- 
ing, Nov.  7.  1877,  following  tlie  presentation 
of  the  report  of  the  Committee  on  Metilo 
System  of  We  ghts  and  Measures. 

The  report  of  the  committee  was  as  follows: 

0.  Lkverich.  Esq..  Secretary  Amerieaii  Society 
of  CicU  Engineert: 
Dkab  Sib.— The  Committee  on  Metric  Sys- 
tem of  Weights  and  Measures  respectfully 
a»k  leave  to  report  at  the  next  annual  conven- 
tion. Will  you  please  present  this  report  at 
the  annual  meeting  ? 

Yours  truly, 

Clemrns  Hebsohel. 
Chairman  for  Uie  Committee, 

A  member  desired  to  know  what  duties  were 
7et  unperformed  by  this  committee.  It  was 
appointed  to  prepare  a  memorial  to  present 
to  Congress  ;  it  did  prepare  a  memorial  which 
was  aubmiited  to  the  Society  and  voted  down  ; 
it  is  not  to  be  supposed  that  the  same  memo- 
rial will  be  presented  again  at  the  next  Con- 
tention. 

Another  member  said  that,  as  the  form  of 
meotorial  submitted  by  the  committee  had 
not  been  adopted.  It  was  the  duty  of  the  com- 
mittee to  present  another  form  of  memorial. 
The  rejection  of  the  memorial  was  only,  that 
its  form  was  not  satisfactory,  but  is  no  reflec- 
tion on  the  diligence  of  the  committee. 

A  motion  that  the  committee  be  continued 
was  lost 

It  was  then  moved  that  another  committee 
bs  appointed  to  carry  out  the  wishes  of  the 
Society  in  framing  a  memorial  to  Congress  on 
the  adoption  of  a  Metric  System  of  Weights 
tod  Measures,  in  accordance  w.  th  the  provi- 
aons  uf  the  resolution  adopted  by  this  Society 
in  H>POinting  the  former  conmiittee. 


It  was  then  suggested  that  if  a  committee 
be  appointed  for  any  such  purpose,  those 
members  of  the  Society  who  are  not  in  favor 
of  a  metrical  system  have  an  equal  represen- 
tation with  those  who  are  in  favor  of  it. 

A  member  said  that  there  seemed  to  be  a 
disposition  among  certain  members  to  enforce 
one  particular  system  upon  the  Society.  He 
did  not  believe  that  the  large  majority  of  the 
Society  would  ever  use  the  metric  system. 
The  Society  voted  to  appoint  the  committee, 
with  only  one  side  of  the  argument  presented 
to  it.  The  papers  In  opposition  to  the  metric 
system  were  not  published  until  alter  the  bal- 
lots were  sent  out.  Two  members  of  the 
committee  withdrew  because  they  were  In  a 
minority,  and  they  did  not  wish  to  be  repre- 
sented on  it.  Afterwards  there  was  a  vote 
which  showed  it  was  not  at  all  the  sentiment 
of  the  Society  that  the  metric  system  should 
be  adopted.  The  Society  voted  as  a  matter  of 
course  for  the  appointment  of  a  committee, 
but  the  St^iety  voted  against  the  resolution 
presented  by  that  committee. 

It  was  then  moved  that  everything  relating 
to  the  metric  system  or  any  other  system  of 
weights  and  measures  bo  indefinitely  post- 
poned. 

A  member  then  said  that,  at  the  Convention 
of  1876  the  following  resolution  was  referred 
to  the  Board  of  Direction  (Proc.,  vol.  II,  p. 
86): 

**  Resolved,  That  the  American  Society  of 
Civil  Engineers  will  further  by  all  legitimate 
means  the  adoption  of  the  metric  standards 
in  the  Office  nf  Weights  and  MeaHures  at 
Washington,  as  the  sole  authorized  standard 
of  weights  and  measures  in  the  United  States; 
that  the  Chair  appoint  a  committee  of  five  to 
report  to  the  8<Hie»y  a  form  of  memorial  to 
Consrress  in  furtherance  of  the  object  ex- 
pressed ;  and  that  the  foregoing  be  submitted 
to  the  Society  and  voted  on  by  letter  ballot," 

On  December  6th,  1870  (Proc.  vol.  il,  p.  178). 
this  resolution  was  directt:d  to  be  submitted 
to  letter  ballot  without  comment.    On  Feb- 
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rutry  7th,  18T7  (Proc.,  toI.  iii,  p.  7),  the  letter 
ballot  was  canvassed  with  the  result  ot  138 
ayes.  73  nays,  aod  20  blank.  At  the  Conven- 
tiou  of  1877  (Proc.  vol.  ill.  pp.  47,  48,  62), 
the  committee  appointed  iiQder  this  reso- 
lution reported  a  form  of  memorial.  That 
form  of  memorial  wa-t  submitted  to  letter 
ballot  and  the  ballot  canvassed  October  3d. 
1877.  Tbis  vote  was  not  on  the  question 
whether  a  memorial  should  be  presented  at  all 
but  on  the  adoption  of  the  form  of  memorial 
as  presented  by  the  committee.  The  state- 
ment of  the  argument  attainst  it.  is  printed  in 
Proceedings  for  September,  1877  (vol.  iii,  p^ 
88).  The  most  objectionable  part  of  the  me- 
morial was  as  follows ; 

"The  prayer  of  your  memorialist,  the»-e- 
fore,  is  tliat  your  honorable  lM)dy  may  enact, 
that  in  every  publii-atiou,  repurt.  adverliee- 
meut  aud  "ttier  offlrial  document  iBSued  by 
the  Govtrument,  only  the  metric  system  of 
weights  and  uieusures  shall  be  used  on  and 
after  su<-h  date  as  your  honorable  body  may 
deem  the  most  advisable." 

The  ground  taken  was,  that  this  was  not 
what  the  committee  was  authorized  to  do, 
and  the  reMult  of  the  ballot  upon  the  adoption 
of  this  memorial  was  (Proc.  vol.  iii.  p.  88),  18 
ayes,  96  nays,  and  5  l^lanks.  This  vote  did 
not  dissolve  the  committee;  it  merely  ex- 
pressed a  disapproval  of  what  the;  had  sub- 
mitted. It  is  the  duty  of  the  committee  to 
present  another  form  of  memorial. 

Another  member  said  that,  considering  the 
question  a  very  serious  one,  he  thought  that 
a  more  general  expresHion  of  th«  views  ol  the 
Society  should  be  obtained  than  would  be 
possible  by  a  vote  at  this  meeting.  While  it 
may  be  competent  for  action  to  be  taken  now, 
it  would  be  wise  to  give  nil  voting  members 
of  the  Society  an  opportunity  to  express  them- 
selves upon  it. 

Another  member  said  it  seemed  only  a  mat- 
,  ter  of  fair  play.  The  original  resolution  was 
sent  out  without  comment,  and  before  a 
number  of  papers  discushiug  the  matter  had 
been  published.  Possibly,  if  the  whole  mat- 
ter was  again  submitted  to  the  Society  the 
vote  might  be  reversed.  But  the  Society  did, 
by  a  large  majority,  vote  for  the  appointment 
of  a  committee,  and  no  final  action  ought  to 
be  taken,  except  by  the  whole  Society. 

Another  member  said  that,  at  the  (Conven- 
tion of  1876,  the  subject  was  sent  to  the  Board 
of  Direction  and  to  letter  ballot,  not  by  a  vote 
of  the  GouventioD.  but  under  the  B.v-Iaws. 
No  vote  wag  taken  at  the  Convention  upon 
that  subject    The  mover  of  the  resolution 


was  allowed  thirty  minutes  to  aivooate  it: 
only  one  member  was  allowed  to  speak  in  op- 
powititm.  The  So<iety  never  voted  approval 
of  this  system.  The  vote  was  only  upon  the 
appointment  of  a  committee  ;  that  committee 
made  a  report,  aud  that  report  was  m<»8t  em- 
phatically voted  down.  A  motion  to  continue 
the  committee  has  to-day  been  lost.  Anotho* 
resolution  was  proposed  at  the  Convention  of 
1877  (Proc.  vol.  iii,  p.4H),  for  the  appointment 
of  a  committee  to  consider  and  report  upon 
what  is  the  best  system  of  weights  and  mea- 
sutes  for  the  use  of  engineers  in  the  United 
States.  This  member  also  said  that  while  he 
considered  the  metric  better  than  our  present 
system,  he  was  not  assured  that  it  was  the 
beot  system.  The  Chairman  of  the  Committee 
says  he  does  not  use  it  in  his  own  office.  Its 
use  is  principally  by  schoolmen  and  profes* 
Bors.  It  is  based  upon  a  wrong  principle; 
the  unit  is  too  long.  Nothing  like  our  ten 
feet  and  hundred  feet  measures  can  be  used. 
A  better  system  can  be  devised.  The  Society 
ought  nut  to  commit  itse  f  to  an  imperfect 
systi  m. 

It  was  then  ordered  that  the  resolution 
be  submitted  to  the  Society  for  I'^tter  ballot. 

The  following  letter  from  a  member  ot  the 
committee,  is  also  presented  : 

*'  It  seems  to  me  that  the  proposed  action 
would  leave  the  Society  in  a  worne  position 
than  it  now  occupies.  It  is  u  -w  committed, 
by  a  stsnding  notice  printed  in  Proc«*eding8, 
to  the  policy  of  writing  in  papers  i>reeen^ 
hereaiter.  'weights  and  dimeuKions  by  the 
metric  Kyst-m,  in  connecii'in  with  those  of 
the  system  in  general  use*  (Proc.  vol.  iii.  p. 
52).  If  ^^Cbhould  never  take  another  step, 
either  forward  or  backward,  th  s  would  lie  a 
nuisance.  It  Ih  the  policy  of  rivilizdd  nations 
to  establish  one  system  of  wei;.  ht»  and  mea- 
sures, aud  to  prohibit  the  use  of  others. 
The  United  States,  having  two  disiiirdant 
staudards  now  legal,  has  to  dec  de  >»bich  one 
it  will  ultimately  use,  aud  which  aboliMh.  In 
reply  to  a  renolution  of  inquiry  recently  pass- 
ed by  the  House  of  Ht^preseutatives,  the 
Heads  f  the  Executive  Departments  have 
made  reports  as  to  the  practi.  ability  of  adopt- 
ing the  metric  syntem  exclusively  and  the 
time  which  should  be  sllowed  f«»r  Its  intro- 
ducton;  and  it  is  publicly  stated  that  the 
House  Committee  on  Coinage,  Weights  and 
Measures  will  soon  report  a  bill  making  the 
metr:c  system  ohliuatory  In  all  govem>iientaI 
tntnsa  !tionH.  I  think  it  eminently  proper 
that  the  American  Society  of  Civil  Engineers 
should  have  an  opinion  on  the  quefton.  The 
leading  aiguments  on  both  sides  have  been 

g resented  in  the  debates  we  have  already  had, 
ut  th  ve  are  those  among  us  who  mi»;ht 
learn  soraethir  g  trom  further  discussion. 
The  subjeet  in  of  momentous  iniport4«nce.  and 
the  Soeiety  will  make  ItMcIf  ridiculous  if  it 
undertakes  to  treat  it  with  contempt.'* 


Digiti 


ized  by  Google 


PROPOSED  MEMORIAL. 


In  fabmltting  to  vote  tlie  propoaed  memo- 
tUI  Id  relatioD  to  the  exteueion  of  the  trian- 
^nlatioiui  of  the  UDitf>d  States  CoaRt  Snrvey 
<iee  Proceedlnga,  Nov«»m*»er,  1877,  toI.  HI., 
page  127),  the  Bnavd  of  Direction  issned  with 
the  ballot  the  foUowinfi  argam<»Dt8:— 

ABOUanCltT  FOB  ADOPTIOy. 

Tbe  extenaWe  and  valaable  work  of  the 
coast  snrvev  loses  nmrh  of  Its  prai'tlcsl  ntUliy 
noless  its  tri'innalatioDs  are  mvie  avaiUb'e  in 
the  manner  provl«led  for  by  prevlans  Acts  of 
Congress,  and  i  is  very  poor  ei^onomy  to  w^ste 
io  roiicb  valnable  and  exnensiTf*  work  by  fail. 
inKt>>  mHkp  the  comparatively  small  appropria- 
tion needed  to  provide  for  its  proper  uiilizai ion 

The  «-nst  of  obtainina  tbe  same  resn'ts  by 
indepfndent  St>te  snrveya  would  vaf<tty  ex- 
ceed tbe  amon  t  of  tbe  anprrtpnations  called 
for.  and  states,  althonsh  they  bsve  alrea<1y 
paid  (heir  share  of  the  heavy  ^xpenHn  already 
Incnrred,  will  be  disconraged  from  nn  ert.ik- 
inir  mnch-needed  surveys  if  they  are  to  be 
thai  nnnecess^rlly  burdened. 


No  class  of  men  are  so  well  aware  of  tbe 
value  of  coa-'t  snrve  wrk  for  the  imrponea 
in^'Utio  ed  in  the  memorial  as  Civil  Rnuiueers, 
and  there  is  accordingly  a  p#M*ulisr  fltne»s  In  a 
t*  stirooniMJ  to  Congress  to  that  effect  from  the 
American  Society. 

Aboumknt  aoaxkst  Aoopnow. 

The  vipws  expressed  In  the  memoria*  as  to 
tbe  propriety  of  utillz'nt;  to  the  fullfst extent 
the  VMlnable  surveys  made  alootf  our  roast  by 
the  Uidted  states  Government,  s^em  to  l)e  un- 
excpptloiialkle;  and  probab'y  few.  if  Hiiy.  CIvU 
Eni/lneen»,who  have  aiven  the  subje.  t  thonght, 
w<»nld  dis^nt  therefrom. 

A"*  indivtiuMlB.  pr'»l»ahly  a  larye  ro'«jor'tyof 
the  American  8'»«MPty  of  Civil  Fnt;in«'ers  would 
be  Klad  to  see  C"n\;reiis  act  fHVoraMy  In  the 
premises;  but  it  has  not  boen.  nor  should  it 
be  tn**  policy  of  this  Hot-iety.  hs  a  body,  asso- 
clHted  for  special  p«iri>*^s«»s  of  nmtnai  Im- 
provement to  undertake  to  1  flupnre  Congress 
bv  nieuiorialn.  Its  object  ml  ht  be  misunder- 
stood or  mi-'c  tUHtrued.  and  it**  legitimate  in- 
fluence n  the  country  weakened. 


PROPOSED  AMENDMENT  TO  THE  CONSTITUTION. 


The  following  is  a  corrected  reading  of  the 
amendment  to  the  c  <nstitution  ffered  by  Mr. 
Francis  Collingwood  at  the  annual  mefting, 
}iov  m  er  7th.  1877,  and  will  take  the  place 
of  tbe  proposed  amendment  as  printed  in 
Proceedlngg  for  November,  1877,  voL  iU., 
page  111  :— 


jirticU  —  (^  new  arilclp).— The  Board  of 
Direction  may.  for  snflB.  lent  «*Mns»».  excuse 
from  fmynient  of  arnuMi  dn#'s  uny  member 
diHttnffuisbe<l  In  b's  profexRional  carf er  and 
who  fr«>m  1 1  henlth,  artvanced  a-je.  or  other 
g'>od  r  anon  asnlirri'd.  is  niiaMp  to  pay  sut-h 
due«;  and  the  Board  may  remit  the  whole,  or 
part,  of  aftu-pr-meiits  in  arrears,  or  a<"«  ppt  in 
lien  thi»«  pof  deBU*able  addiiiona  to  the  library 
and  museum. 


LIST  OF  NEW  BOOKS  ON 

ENGINEERING    ANO    TECHNOLOGY. 


Under  this  head  will  be  announced  new  books  on  these  and  kindred  subjects,  which  may 
be  professionally  useAil  to  members  of  the  Society. 


Alphabets.  Medlieval  and  Modem.  In'tials 
and  Ornaments.  E.  O.  Stagull.  London. 
4to.  iUus.     Barnard.     Is  fid. 

Architpcts  and  Builders  pocket  Book  of  Use- 
ful Memoranda  and  Prices.  W.  Young. 
I/mdon,    HQino.    Span.    As.  6d. 

Ariihnietical     Instruction,     an      £s«ay     on 

Meth<His  of  .      P.    W.    Bard  well. 

New  York.    18mo.     Putnam.     $0  15. 

Arts,  The  DPcorative .     ^Mlllara   Morris. 

Boston.    Ifirao.     Roberts.     $0  30 

Astronomy.  Popular .    Simon  Newcomb. 

Professor  U.  8.  Naval  OI»eervatory.  N»*w 
Y'^.  8vo,  illus.  and  maps.  Harpm. 
$4A0. 

Bridge-i.  Iron  Truss .    Methods  of  Calcu- 

Ittint  Strains.  Comparisons  ol  Prominent 
Trnss  Bridges  and  new  Formulas  for  C«»m- 
pntations.  Col.  Wm.  E.  Merrill.  U.  S. 
Ensioeera.  3d  ed  rev.  New  York.  4to. 
iUns.    Van  Nostrand.    $5.00. 


Cement.  Science  and  Art  of  the  Manufacture 

of  Portland  .  with  ObHtrvati  n  on  some 

of  its  c«»nstru«tive  Applicatious.  Henry 
Reul.  Sew  ed.  I^ttdon.  4to,  illus. 
Spons.     New  Yo-k.     $7.H0. 

Centenn  al  Exhibition.  The  World's  Fair. 
A  criti«'Ml  ac4'ount  I'Yaui-is  A.  Walker, 
Chief  of  the  Bureau  of  A'%'ard8.  New  York. 
8vo.     Barnen  rf  Co.     $0  7.'5. 

.     Offic  al    Award?*  an  '    C'aims    of 

Exhibitors,  and  gen-  ral  reports  of  judges 
in  the  deimrtments  of  Textile  Materials, 
Fabrics  and  Miicbinery.  Honton.  8vo. 
AaH'-nnl  A»*n.  Wo»l  Manuf'cfurrr^.     $3.50. 

CerMmie  Art  of  Or  at  Bntam.  Bfing  a 
Hi>«tory  of  the  An«*lent  au'l  M«»«iern  t'ottery 
and  'oneliiln  Works  of  tbe  K'ugilom,  and 
of  their  Prodnct'ous.  L.  Jewitt.  London. 
2  voIn.  roy.  8vo.  iJlus.     Virtue.     .Via.  6fl. 

Chem^ptry.'  Eb'ments  of  .     prof.  Slilney 

A.  Morton,  Ohio  Agricultural  and  Mei:han- 


Digiti 


ized  by  Google 


10 


leal  College.  CiucinnatL  12mo.  illus. 
Van  Antwerp,  Bragg  d  Co.    $  1 .  10. 

ObimoeyB,    boiler   and    Factory  ,  their 

Draught  Power  and  Stauility  ;  and  on 
Lightuiug  Conductors.  Bobert  Wilson. 
London.  Crown,  8vo.  Lockwood,  Crosby  dk 
Co.    38.  6d. 

Coal,    A  Practical  Treatise  on Mining. 

Qeorge  O.  Andre.  Loudon.  2  vols.  roy.  4to, 
illus.    Spm*.    New  York.    $28.00. 

Coloriug  ;   A  Grammar  of  .    George  A. 

Field.  London.  12mo.  (Weales  Series.) 
Lockwood.    38. 

Contracts.    The   law   of  .      John   Wro. 

Smith.  Sixth  Am.,  from  the  Sixth  London 
ed.  Vincent  T.  Thompson.  With  Notes 
and  Refvreuces  to  botii  English  and  Ameri- 
can CMses.  by  William  Ueury  Rawle,  and 
Additional  Notes  and  ReferenceB  to  recent 
American     Decisinns,     by     Hon.     George 

tharswood.    Philadelphia.     8vo.    Johnson. 
6.50. 

Design  ;  Principles  of  Decorative .  Chris- 
topher Dresser.  London.  Crown,  4 to. 
illuH..  plates.  Ca$seU,  Fttter  t£  Galpin. 
New  York.    $3.^0. 

Studies  in  —  for  Manufacturers,  Arch- 
itects, Builders,  Desiguers,  Houne  Decora- 
tors, kc,  being  sixty  original  dcs  gns  in 
colors,  with  de8crii»tive  letter  press  and 
trestine  on  principles  of  destgniug.  Cbris- 
topher  Dresser.  London.  Folio,  illus. 
Ca*9tU,  PetUr  d:  Galpin.  ^ew  York.   $26.00. 

Dictionary  of  Manuftti-tures,  Miuing.  Ma- 
chinery and  Industrial  Arts.  Geoi  gc  Dodd. 
New  York.  Crown,  8vo.  Van  ^ostrand. 
$1.60. 

Dlctiuuary  of  Technology— in  English,  Ger- 
mau  and  French.  A.  Tolhausen.  Leipzig. 
TawhnUz.  {B.  Wettermannt  New  York.) 
$3.70. 

Distillation,  Destructive  .    A  Manual  of 

the  paraffiue.  coal,  tai,  resin,  oil,  petroleum 
and  kindred  Industrie's.  £.  J.  Mills.  Lou- 
don. 8vo.  {Van  Nostrand,  New  York.) 
$1.25. 

Drawing,    Industrial    books.      No.     3. 

Elements  of  decorative  design  ;  No.  5. 
Oruamental  treatment  of  plant  forms  ;  No. 
7.  Principles  of  designing.  Mark  M  May- 
cock.  Buffalo.  Obi.  8vo.  M.  Taylor. 
Each  part  $0.25. 

Engineering,  Manual  of  Civil—.  W.  J.  M. 
Kankine.  12th  ed.  revised  by  £.  F.  Bam- 
bor.    London.    Post  8vo,  illuo.    Griffin. 

IGs. 

Engineers,  The  boy—:  What  they  did  and 
how  they  did  it,  J.  Larkin.  London.  Sq. 
16mo.     Trubner.    78.  6d. 

The  boy—:    What  they  did  and  bow 

they  did  it.  J.  Larkin.  New  York.  8vo, 
illus.    Putnam.    $1.75. 

,    Architects   and    Contractors*  pocket 

book,  1878.    London.    12uio    Lockwottd.  6s. 

Excavation  and  Embankment.  Formulte  for 
the  ralouIuti«>n  of— and  for  finding  average 
haul.  J  Woodbridge  Davis.  New  York. 
8vo.     Gitliis  Bros.     $1.00. 

Form,  American— book,  with  forms  for  every 
SUte  and  Territ«»ry.  J.  K  Sayler.  Cincin- 
nati.    8vo.     R.  Clarke.     $2  00. 

Foundations.  Jules  Gaudard.  Trans,  by  L. 
F.  Vernon  Harcourt.  New  York.  Van  ^0S' 
tranU's  Scimcr  Series.  No.  34.     $0  50. 

Gas.  Common  Seune  f<«r  gas  uners  :  a  cate- 
chism of  Kas  lighting.  Robert  Wil  on. 
London,  Crown  8vo,  illus.  Lockwood.  Cros- 
by dt  Co.    28.  6d. 


,  Engineers'  and  Superintendents'  Al- 
manac for  1878.  New  York.  16mo,  tacks. 
American  Meter  Co.     $2.00. 

Manufacture.    A  practical  treatise  on    ' 

the  manufacture  and  distribution  of  Coal 
Gas.  William  Richards.  London.  Demy 
4to,  illus.  plates.    (Spons.   New  York.)  $12. 

Geology,  Elements  of-  Jos.  Le  Conte.  New 
York.     8vo.  Illus.    Appleton.     $4  00. 

Geometry,  Elements  of— G.  A.  Wentworth. 
Boston.   12mo.  illus.   Ginn  A  Heath.    $1.00. 

Graphic  Statics.  Elements  of— Karl  Van  Ott. 
Trans,  by  G.  8.  Clarke.  {Spont.  New 
York.)    $2. 

Heat,  A  practical  treatise  on— as  applied  to 
the  useful  arU,  for  use  of  Engineers,  Ar- 
chitects. &c  Thos.  Box.  2d  ed.  8vo, 
illus.    (Spons     New  York.)    $6.00. 

The  handbook  of—.    Lardner.    New 

ed.  eul.  by  B.  Loewy.  London.  Po«t8vo, 
illus.     Lockwood,  Crosby  <£  Co.    6s. 

Harvard  examination  papers.  New  ed.  with 
papers  tor  1877.  Boston.  12mo,  Ginn  d 
Heath.     $1.50. 

Hydraulic  Tables  for  finding  the  mean  ve- 
k>city  and  discharge  in  open  channels. 
Th'-mas  Higham.  Roy.  8vo.  {Spans.  New 
York )     $2.00. 

Hydraulics.  The  new  formula  for  mean  ve- 
locity of  discharge  of  rivers  and  canals. 
W  R.  Kutter.  Trans,  by  L.  D'A.  Jackson. 
London.    8vo.    (Spons.    New  York.)  $5.00. 

Landscape    Gardening,    Practical F.   R. 

Elliott.  Rochester.  8vo,  illus.  D.  M.  Dew- 
ey.     $3.00. 

Metals.  The  founding  of—.  Edward  Kirk.  3d 
ed.    New  York.    8vo.    D.  WiUiams.    $2.60. 

Military    Engineering.    Instructions  in 

Vol.  I,  Part  1,  Field  defences.  Compiled  at 
the  School  of  Military  Engineering.  Chat- 
ham. 2d  ed.  Post  8vo.  British  Government 
Publication.    3s.  6d. 

Mineral  Surveyor  and  Valuer's  complete 
guide.  W.  Lintern.  London.  12mo.  (Weale's 
Series.)    Lockwood,  Crosby  d  Co.    3s.  6d. 

Mineralogy.  Pait  1,  Advanced  SHence  Se- 
ries. J.  H.  CK>llin8.  New  York.  12mo. 
Putnam.      $1  50. 

Mining  Machinery.  A  descriptive  treatise  on 
the  machinery,  tools  and  other  appliances 
used  in  Miuing.  George  G.  Andr6,  in  12 
parts.  London.  Roy.  4to,  illus.  {Spans. 
New  York.)    Eai«h  part  $2.00. 

Mines.  Accidents  in— tbeir  canees  and  pre- 
vention. A.  Bagot.  London.  Poat  Svo. 
C.  K.  Paul  d:  Co.    6s. 

Obelisks.  Cleopatra's  Needle,  with  notes  on 
Egypt  and  Egyptian — .  Erasmus  Wilson. 
London.    8vo.    Brain.    6s. 

Pa  uting.    Neutral  tint with  24  plates 

from  designs  by  R.  P.  Leitch.  The  Letter- 
press to  each  Plate  contains  Full  Instruc- 
tions to  the  Learner,  and  the  Plates  show 
the  progress  ol  the  work  'hrough  its  differ- 
ent stages.  Oblong  4to.  Casselt,  FHter  d 
G  Ipin.  New  York.     $2  50. 

Sepia with  24  Plates  ftom  De- 
signs by  R,  P.  Leitch.  The  Letterpress  to 
each  contains  Full  Instructions  to  the 
Learner.  an«i  the  plates  show  ihe  progress 
of  the  work  through  its  different  stages. 
Oblong  4to.  CoMsell,  Petter  <fi  GaJpin,  New 
Y'-rk.     $2.60. 

Water  Color ,  By  R.  P.  Leitch. 

With  24  Colored  Plates,  and  Full  Instruc- 
tions to  the  Pupil  as  to  the  manner  o!  Mix- 
ing and  Applying  the  Colors.  2tl  ed.  Caudle 
PeUer  di  Galpin,  NtW  York,     $2.50. 
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Piient  Office.  Account  of  the  Destraction  bj 
Fire  of  the  North  aod  W««t  Halls  of  tbo 
Mi>del  Boom  in  the  United  States  Patent 
Office  Bailding,  Sept.  24,  1877.  Together 
iritba  History  of  the  Patent  Office  from 
1790  to  1877.  Boston.  8vo.,  iUus.  A. 
WaiiatM.     $0.60. 

Pattern  Maker's  Assistant  With  tables. 
Joshua  Rose.  New  York.  Crown  8to,  illus. 
Van  ^'^t$trand.     $2  50. 

Photographed  Spectra.  One  hundred  and 
thirty  six  Photographs  of  Metallic,  Oaaeons 
and  other  Spectra,  printed  by  the  perma- 
nent Autotype  Process.  With  Introduction, 
de8<*rjption  of  plates,  and  Index,  and  with 
an  extra  plate  of  the  Solar  Spectmm.  J. 
Rand  Capron.    Spons,  New  York.     $12.00. 

Photography.    A  Treatise  on .    W.  de 

W.  Abney.  New  York.  12mo,  illut.  Ap- 
pletnn.    $1.50. 

Physingraphy.  An  Introduction  to  the  Stndy 
of  Nature,  T.  H.  Huxley.  F.  R.  S.  New 
York.  12mo,  illus.  and  plates.  AppUUm, 
$2.50. 

Screw  Cntting  Tables  for  Engineers  and 
Machiol8ta.  Lord  Lindsay.  London.  4to. 
Spons.    28. 

Screws.    Theory  of  .    A  Stndy  in  the 

Dynamics  of  a  Rigid  Body.  R.  S.  Ball.  Lon- 
dnn.    8vo.     Simphin,     10s.  6d. 

Slate  Qnarrjing.    A  Treatise  on 

Scientific.  Practical  and  Commercial.  D.  C. 
Davis.     London.    8vo.    Lockwood.    6s. 

Specifications  SLd  Contrarts.    A  Manual  of 

Engineering, .    Lewig  M. 

Haupt  P.iUadeiphia.  8to,  illus.  T.  M. 
Stoddart  d-  Co.     $3.00. 


Steam     Engine.      A   practical    treatisA    on 

the .    Containing  plana  and  ar- 

rangementa  of  details  for  fixed  steam 
engines,  with  essays  on  the  principles  in> 
Tolved  in  design  and  constrnction.  Arthur 
Rigg.  Demy  4to,  illua.  and  plates.  Spons, 
JS'ew  York.     $17.00, 

— .    Considered  as  a  Heat  Engine. 

A  treatise  on  the  theory  of  the  Steam  En- 
gine. Jas.  H.  Cotterill.  8vo,  illus.  Upons, 
New  York.    $6.00. 

Tables.  Engineers,  Contractors,  and  Sur- 
veyors' pocket  table  book,  loth  ed,  rev. 
J.  M.  ScriL'uer,  New  York.  ItSmo.  Van 
Nostrand.     $1.60. 

.  Engineers  and  Mechanics*  Compan- 
ion. With  Welahta,  Measures,  Roota,  Areas. 
Mechanical  Powers,  Steam  Engine,  &c 
ISth  ed.  rev,  J.  M.  Scribner.  New  York. 
16mo.     Van  Nosirand.     $1.50. 

Telephone.  Researches  in  Electric  Tele- 
phony, being  a  lecture  delivered  before  the 
Society  of  Telegraph  Euglneors.  By  Prof. 
Alex.  Graham  Bell.  Profu»ely  illustrated. 
8vo,  paper.     Spons,  New  Vnrk.     $0.60. 

Virginia.    Physical  Survey  of  .    M.  F. 

Maury.  With  notes  and  additions,  Rich- 
mond, Va.  8vo,  map.  Randolph  <t  English. 
$0.30. 

Water  Supply  of  Cities  and  Towns.  Wiriam 
Humber.  London.  Imp.  4to.  illns..  plates. 
Lockioood,  Crosby  <£  Co.    £6  69. 

WcrkHhop  Receipts.  For  the  uwe  of  Manufac- 
turcTs.  Mechanics  and  Scientific  Amateurs. 
EmeKt  Spon.  Crown  8vo,  illus.  Spons„ 
New  York.     $2.00. 


ADDITIONS   TO 

LIBRARY    AND     MUSEUM. 


From    Administration    des   Ponta    et 
Chans«*6es,  Paris. 
Annalea  des  Punta  et  Chanss^es,  November, 

1877. 
Annalea  des  Ponta  et  Chauss^es.  December, 
1877. 

From  C.  F.  Allen.  Boston: 
Beport  of  Board  of  Water  Commissioners  of 

Newton,  Mass..  November  1.  1877.    Boston. 

From  Phinehas Barnes.  Plainfield.  N.  J. : 

A  Treatise  on  the  Chemistry  of  Gold.  Silver, 

Qnicknilver.  and  Lead.    Edward  Prioe.   San 

Francisro.  1860. 
Perpetual  Water  Indicator  and  Steam  Pressure 

Oange.    WilUam  C.  Grimes.    Philadelphia, 

1858. 
Rfport  of  the  State  Gerlogist  on  Metalliferous 

reirion  bordering  on  Lake  Superior,     bt. 

Paul,  1866 
Bfport  on  the  Hudson  River  Railroad.    John 

B.  JerrlB.     fT#»w  York,  1846. 
Beport  on  Uosac  Tunnel   and  Troy   and 

Greenfield  Knlroad.  h\  the  Joint  Commit- 
tee. 1H6«.    BoHton.  1867. 
Silver  Mining  Regions  of  Colorado.     J.  P. 

Wbitney.  1865. 
Th''  Steam  Engine  as  It  was  an  1  as  it  is.    Hon. 

William  H.  Seward,  18.53.     Providence. 
Glances  st  the  Victoria  Bridge  and  the  men 

vhoBuUtit.  Charles  Legge.  Montreal.  1860. 


Specifications  of  Pumping  Engines  and  Boil- 
ers.   Chicago  Water  Works.  1870. 
From  L.  F.  Beckwith,New  York: 
The  Pictet  Artificial  Ice  Company.   New  York, 
1877. 

From    Gen.    S.    V.   Benet,    Chief   of 
Ordnance.  Washington: 
Annual  Report  of  Chief  of  Ordnance  U.  S. 
A.    June  30.  1877.    Washington. 

From  Robert  Briggs.  Philadelphia: 
On  the  relation  of  Moisture  in  Air  to  Health 
and  Comfort,    Philadelphia,  1877.     (Copies 
for  distribution.) 

From  the  Bureau  of  Education,  Wash- 
ington : 
Circulars    of   Information    of    the    Bureau. 

Nos.  I  and  2.     Washington.  1877. 
Coutributio  s  to  the  History  of  Medlcnl  Edu- 
cation   and    Medical    Institutions    in    the 
United   States.      1776-1876.      Washington. 
1877. 

From  Howard  Fleming.  New  York : 
Narrow  Gauge  Railways  in  America.    Phi  la* 
delphia.  1876. 

From   T.     Higginbotham,    Esq.,    Mel- 
bourne, AuHtraiia  : 
Report  of   Observations  on  Railways  made 
during  a  tour  in  Europe  and  America,   in 
1874-5.  T.  Higginbotham.  Melbourne.  1876. 
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From  den.  k.  A.  Humphreys,  Ohlef  of 
KiiKineets.  WashiiiRton : 
Report  oi  Chit-f  «f  EiiKi»«eer»  on  Patent  Office 

Are.  Wiihbinfiton.  18 '7. 
Report  of  En^'ineern  upon  repavement  of 
Pennsylvauia  Avenue.  WaRbnigtoa.  1877. 
Uuitetl  Stttea  Ge<>lo(;(cal  Exploration  of  tbe 
4  tb  parallel.  Clateuoe  Kintr.  Descriptivn 
Oeoiigy  i.y  A.  Hague  and  8.  F.  Emona. 
WAshiugtoii.    1877. 

From  tbe  Institution  of  Civil  Engineers, 
L4»Dd<»n  : 
ProceediiigH   at    Sixtieth    Annual    Meeting. 
IHrcemlH^r  18,  1877.     I/tndou. 

From  the  Institution  of  Civil  Engineers 
of  IreluLd.  Dublin  : 
Tranaactioua    of  tbe    Inatitutlon.    Vol.   XI. 
Dublin.    1877. 

From  Charles  Lagasse.    NlTelies.    Bel- 
g.iim  : 
Notico  sur  Ics  dragues  u  mouvement  discon- 
ttuu  en  usage  aux  EtatH-Uuin  d'Amerique. 
Ch.  Lagai<iie.     Hruxelfes.    1877. 
Kotice  Ru.-  IVxplosion  d'une  Ctiaudiere  rota- 
tive i,  la  Socif  tf  des  Papateries  dea  Nivelles. 
Bruxe  lea.     Ih77. 
L'explosion  d'uue  mine  u  Hell-Oate  aux  Etats. 
uniH  d'Amerique.    Cb.  Lagasse.    Bruxelles, 
ltt77. 

From  tbe  Louisville  and  Nashville  Rail' 
r«»ad  Company: 
Annual    Report   of    the    Company,    1876-7. 
Louiavl.le.     1877. 

From   tbe  Minister  of  Public  Works, 
Mexico : 


Annals  of  the  Public  Works  of  tbe  RupiibUc 

of  Mexico.    May  to  October.  1877.    Maxioo. 

1877. 

Fiom  E.  Pontzen,  Paris  : 
Die  Bed**utuug  den  R«>stock.     Berliner  Scheff- 

fahruikauala.     Merits   Wiggers.    Rostock. 

1877. 
XIII  und  XIV  Jahresbericht  des  Vereins  fQr 

Erdkunde  zu  Dresden.    1877. 

From  Messrs.  Shcdd  &  Sawyer.  Bostmi : 
Report  of  Water  rommisMloners  of  Newton, 
8..  Nov.  1,  1877.    Boston.    1877. 


From  8.  H.  Shreve.  Morristown,  N.  J.: 
Proceedings   of    Oi»mmiS"«i«uiers    of    Rtpid 
TranHit  in  the  City  of  New  York.     July  to 
December.  1875.    New  York.     1877. 

From  the  Smithsonian  Institute,  Wash- 
ington : 
Annual  Report  of  Board  of  Regents  of  the 
Sniitbaouiau Institute.    1876.    Washington. 
1«77. 
TransHctions  of  the  Austrian  Society  of  Eogi- 
neers  and  Architects.    May  to  September, 
1877,  In.U.    Vienna.    1877. 

From  R.  H.  Thurston.  Hoboken,  Jf.  J.: 

On  a  new  type  ot  Steam  Engme.  tbeorptirally 

capable  of  utilizing  the    full    nie<baD{cal 

equivalent  of  heat  Energy.  R.  H.  Thurston, 

Piiiiadelpbia.    1877. 

From  Welton  and  Bonnet,  Watcrbury. 
Cmin.: 
Eleventh  Report  of  the  Water  Comm'asionerB 
OI  the  City  of  Walerbury.    Hartford.    1877. 


ANNOUNCEMBNTS. 


Members  of  the  Society  who  expect  to  visit 
Europe  duriug  the  present  year,  are  request- 
ed to  inform  the  Secretary  as  soon  as  posMible 
of  that  fact,  and  also  of  tbe  time  when  they 
purpose  leaving  and  the  probable  length  of 
their  stay  abroad. 

The  Tenth  Annual  Convention  of  the  So- 
ciety will  be  held  in  B'^ston  about  the  middle 
of  tbe  month  of  June,  1878.  The  precise  date 
and  particulars  wi.l  soon  be  announced. 

The  Journal  of  ihe  Austrian  Society  of 
Engineers  and  Arcbiteets  for  Derember,  1877, 
publishes  a  review  by  Mr.  C  F.  von  Popp  of 
tbe  paper  bv  Mr.  Clinton  B.  Se>r8,  on  the 
Principles  of  Tidal  Harbor  Improvement  as 
applied  at  Wilmington.  California,  (Transac- 
tions Vol  V,  No.  CXXXI.  page  388). 

In  tbe  publication  "  Excerpt  Minutes  of 
Proceedings  of  the  Institution  of  Civil  Engi- 
neers.Vol.  LI.  Session  1877-8,  Edited  by  James 
Forrest,  Secretary,  abstracts  of  the  following 
papers  publinbed  in  the  Transactions  of  this 
Society  are  given: 


Proportions  of  Eye-Bar  Heads  and  Pins  ts 
determined  by  Experiment,  by  C.  Shaler 
Smith.  (Transactions,  Vol.  VI,  No.  CXLVU. 
page  263.) 

Wing  Dams  in  the  Mississippi  above  the 
Falls  of  St.  Anthony,  by  Eilward  P.  North. 
(TransacUons,  Vol.  VI,  No.  CXLVIII,  page 
268.) 

Title  Pspe  and  List  of  Contents  of  Volume 
VI  of  Transactions  and  Title  Page  and  Index 
of  Volume  III  of  Proceedings  are  issued  with 
this  number. 

Tbe  following  resolution  was  adopted  at 
the  Ninth  Annual  Convent!  m  of  the  Society, 
and  ordered  printed  regularly  in  the  Society 
publications: 

Whe  eas.  tbe  metric  system  of  weijfbts  and 
m*»a«ures  is  now  extensively  used  ahrosd  ; 
and  whereas,  it  is  desirable  thnt  the  relation 
oi  the.  unto  of  differiuif  systems  be  made 
familiar  t<^  all.  by  comparison  : 

Resolved,  that  members  be  requested, 
In  papers  berosfter  presented  to  tbe  Society, 
to  write,  in  parenthesis,  weights  or  dlmeo* 
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rioDii  by  the  metric  system  in  connectioii  with 
those  of  the  system  ia  geuenU  use. 

ThK  ATTElfTIOll  OF  MbMBRBS  18  BXPRE88LT 

ciUed  to  I  he  foUowiag  resolution,  passed  alter 
the  readinf?  of  tbe  psper  published  la  the 
praspnt  Dumber  of  Transaotioos: — 

Wberpas,  It  has  appeared  In  the  discnvsinQ 
of  t  e  paper  ou  ceroeots.  contrlbuied  by  W. 
W.  Maclay  that  other  members  of  the  8«>clety 
hare  data  bearing  on  this  subject,  which  is 
nloable  and  interoHting,  but  whuh  thev  may 
deem  hurdly  extensive  ennuffh  tu  form  the 
subject  ot  separate  papers,  and  whereas,  thfre 
Is,  doubtle'«s.  a  large  amount  of  such  infor- 
mitiun  in  tbe  pneHession  of  individual  mem- 
berR  of  thf  iVH:iety  ; 

Therefore  Re8«>lved.  That  the  members  of 
theSocety  be  requested  to  comrannicHte  to 
the  Secretary  any  unpublished  information 
they  may  buve  on  the  subjet-t  of  cements 
vbich  they  are  willing  to  make  public,  the 
nme  to  h**  edited  by  the  Secretary  and  pub- 
lished by  him  in  a  single  paxwr. 

Is  TRANSvrrmcG  lcttkb  bau/its  members 
of  the  Society  are  requested  to  confirm  in  all 
respects  with  the  printed  regulations  issued 
with  the  ballots.  These  regulations  are  fre- 
qnently  not  complied  with.  Ballots  are  re- 
eeived  without  the  signature  of  the  member 
OD  the  outer  envelope,  with  Initials  instead  of 
foil  lignature  or  with  other  irregularities. 
When  laid  before  the  Society  such  irregular 
billots  have  been  thrown  out  and  members 
•ending  them  have  lost  their  votes.  The  reg- 
olitioos  seem  to  be  as  simple  as  possible  to 
Kcore  a  fair  secret  ballot 

iLLvsTKATTOirs  OF  pAPSRS  presented  for 
pablication  should  be  distinctly  drawn  in 
hroad,  tkarp  lines,  upon  white,  imoftth  (not 
"egg"  or  enamelled)  paper,  with  perfectly 
(not  glossy,  or  gray)  black  ink,  to  a  scale  twice 
or  thrice  greater  than  the  print  Is  to  be: 
which  in  no  case  should  require  folding  in 
nore  than  one  direction  (i.  e.,  the  depth  of 
plate,  as  inserted  in  Transactions,  should  not 
exceed  7  inches).  Shades  are  to  be  produced 
by  rariations  in  size  and  spacing  of  Mack 
Iloes;  no  brush  work  or  colors  are  alroissihle. 
Unless  figures  and  letters  can  be  well  put  in, 
■imply  iiencil  them,  leaving  the  engraver  to 
toicrt  them  on  the  plate.  Always  put  a  liueal 
•ale  upon  each  drawing. 


Mkmbrbs  of  thr  Socistt  are  requested  U> 
contribute  papers  on  Engineering  subjects^ 
giving  results  of  practice,  or  discusiiing  perti- 
nent theoretical  questions  ;  their  comments 
upon  papers  published  in  Transacti  ms  are 
■olicited,  and  they  are  urged  to  contribute 
from  note-bookii  and  other  records  whatever 
may  bear  upon  the  subjects  considered,  or 
upon  other  practical  tnpics.  A  list  of  subjects 
routing  to  the  practice  of  engineering  and  its 
connection  with  kindred  art  and  public  affairs, 
on  which  i  apers  are  desired,  may  be  found  on 
page  61,  vol.  1. 

DoKATiOKS  TO  THC  LiBBART.  —Members  and 
others  are  asked  to  contribute  regularly  to  the 
library  of  the  Society,  copies  of  government, 
municipal,  railway,  canal  and  other  reports, 
specifications,  profiles,  maps,  photographs 
and  like  matter,  making  up  the  record  of  en- 
gineeriug  operations  for  the  past  or  present, 
and  to  inform  the  Secretary  where  such  may 
be  had.  Duplicate  copies  are  desi  ed,  for 
transmission  to  foreign  societies  in  return  for 
works  c  >1  ected  nd  sent  to  this  library  by 
them  ;  al  o  for  exchange  with  nr  embers  and 
others  who  wish  complete  sets  referri  g  to 
particular  subjects.  Donations  of  old  or  new 
reports  or  pamphlets  which  refer  to  or  illus- 
trate Eng  ueering  constructions  or  operations 
are  particularly  solicited.  Many  of  these  may 
be  really  of  great  Impoitance  as  a  part  of  the 
Library,  and  as  possibly  containing  informa- 
tion which  might  not  otherwise  he  preserved. 

The  House  of  the  Societt  is  at  104  East 
Twentieth  street,  one  door  east  from  Fourth 
avenue,  and  near  southwest  comer  of  Gram- 
ercy  Park.  It  is  open  from  nine  o'clock. 
A.  M.  to  five  o'clock  p.  M.  each  business  dsy 
except  Saturday,  when  it  is  closed  at  three 
o'clock  p.  M. 

The  Library  and  Conversation  Rooms  will 
also,  for  the  present  be  open  every  Thursday 
evening,  from  7 J  to  10  P.  M.  Members  are  In- 
vited to  avail  th^mfelves  of  the  opportunities 
aff<»rded  on  Thursday  evenings  both  for  con- 
sultation of  books  and  periodicals  and  for 
conversation. 


LIST      OF     MEMBERS. 


ADDITIONS. 
MKMBERS. 


Dale  of  Election. 


Allen,  C.  Frank Assistant    Engineer    Newton    Water 

Works,  66  Vernon  St.,  Boston,  Mass.  Feb.  6lh,  1878. 
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Date  of  Election. 

GlLBiqtT,  C.  P Civil  Assistant  Engineer,  United  States 

Engineer  Office,  85  Washington  Av., 

Detroit,  Mich Feb.  6lh,  1878. 

MABSLand,  Edward Marine  Engineer,  Sing  Sing,  N.  Y. . .     "      "      " 

JUNIOR. 

ClARK,  Ira  E, City    Engineers'    Office,    Cambridge, 

Mass **      "       " 


changf:s  and  corrkctions. 

MEMBERS. 

CL.^[tKE,  Frederick  W Civil  Engineer,  Room  24,  80  Dearborn  St.,  Chicago, 

111. 

CtioPEH,  Theodore Care  Keystone  Bridge  Co.,  Pittsburg,  Pa. 

DAEtRACH,  Charles  G 100  North  39th  St.,  Philadelphia,  Pa. 

Da\  is,  Chas.  E.  L.  B Captain  of  Engineers  U.   S.    A.,   P.  O.    Drawer  432, 

New  Orleans,  La. 

I-AJ  <:onnet,  E.   F Engineer  N.  &  T.  R.  R.  Co.,  I^banon,  Tenn. 

FAR'jrHAR,  F.  I' Maj.  of  Engineers  U.  S.  A.,  Rock  Island,  111. 

(ioi  AY,  Philip 307  Court  St.,  Cincinnati,  ( )hio. 

Lai  robe,  Charles  11 146  North  Charles  St.,  Baltimore,  Md. 

AIcClintock,  \V.  H Asst.  Eng.  Louisville  Water  Co.,  Fair  Grounds,  Jef- 
ferson Co.,  Ky. 

Nti  flOL.s,  O.  F Maderia  &  Mamor^*  Railway,  care  of  P.  &  T.  Collins, 

207  Walnut  Place,  Philadelphia,  Pa. 

l'.itRltHURST,  H.  W Division  Engineer,  R.  C.  St.  L.  &  C.  R.  R.,  Glasgow, 

Howard  Co.,  Mo. 

K£A1>,  Robert  L Civil  Engineer,  57  West  Third  St.,  Cincinnati,  Ohio. 

Searles,  William   H Civil  Engineer,  Rochester,  N.  Y. 

SelhhWICK,  Thomas  S Superintendent  of  Construction  V.  S.  Court  HoiLse  and 

Post  Office,  Austin,  Texas. ' 

1>M[  I  H,  C.   Shaler 215  Washington  Ave.,  St.  I^uis,  Mo. 

Si  S  tKLHNGER,  Jl'lius  H 1 7  University  Place,  New  York. 

Wurtkle,  Arthur  S.  C 115  West  Eagle  St.,  Buffalo,  N.  Y. 

juniors. 

HdRToN,  Sanford Covington,  Nebraska. 

K>ir<iHT,  William  B Care  of  Panama  R.  R,  Co.,  7  Nassau  St.,  New  York. 

Liu  AS,  D.  Jones Lock  Box  133,  Warren,  Pa. 


dkckased. 
TkaOT,  John  F Fellow Fel)ruary  13th,  1878. 
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PROCEEDINGS. 


Vol.   IV,  February,    1878. 

>    »    < 

MINUTES    OF    MEETINGS. 

(Abttract  of  sncb  as  may  be  of  general  interest  to  members.) 

OF  THE  SOCIETY. 

March  6th,  1878.— The  Society  met  at  8  p.  m.,  Vice-President  Roberts 
in  the  chair. 

The  ballot  upon  the  following  amendment  to  the  By-Laws  was  can- 
vassed : — 

Skction  23;  Sitb-Sectiok  5th.— Strike  oat  the  explanatory  olanse  in  brackets,  from  the 
words  "IThe  term"    _    ~    to  ••  Associate  is  not]." 

The  Sub-Section  will  then  read  : — 

6th.— A  Janior  shall  be  one  who  has  had  actual  practice  in  some  of  the  branches  of  oiTil, 
military,  mining  or  mechanical  engineering,  for  not  less  than  two  years;  or  if  a  graduate  of  a 
scientiflc  or  collegiate  institution — for  not  less  than  one  year. 

Upon  this  there  were  :  For  the  amendment,  75  votes,  against  the 
amendmeut,  7  votes.     This  amendment  was  thereupon  declared  adopted. 

A  paper  by  Edward  S.  Philbriek,  entitled  **The  Improvement  of  the 
South  Boston  Flats  by  the  Harbor  Commissioners  of  the  State  of  Mas- 
sachusetts," was  read  by  the  Secretary. 

March  20th,  1878.— The  Society  met  at  8  p.  m.,  Vice-President  Fink 
in  the  chair.  A  paper  by  R.  H.  Thurston,  entitled,  "  On  a  New  Method 
of  detecting  overstrain  in  iron  and  other  materials,  and  on  its  application 
in  the  investigation  of  the  causes  of  accidents  to  bridges  and  other  con- 
structions," was  read  by  the  author,  and  discussed  by  him  and  Messrs. 
CoUingwood,  Emery,  Haswell,  HoUey,  Macdonald  and  Worthen. 


OF  THE  BOARD  OF  DIRECTION. 

March  6th,  1878. — Applications  for  membership  were  considered. 
Financial  and  other  business  transacted. 
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LIST  OP  NEW  BOOKS  ON 

ENGINEERING   AND    TECHNOLOGY. 


Under  this  head  will  be  anoounced  new  booka  on  these  and  kindred  subjects,  which  may- 
be profesrion&lly  useful  to  members  of  the  Society. 


Aid  Book  to  Engineering  Enteiprises  abroad. 
Ewing  MathewBon.  8vo.  Sport*.  Aeto 
York.     $4.25. 

Alphabets.    Tompson's  Roman  ,  with 

scales  and  proportions.  Also  specimens  of 
ornamental,  distorted  and  perspective  let- 
ters. New  York.  12mo,  lllus.  F.  W.  Devoe 
<£  Co.     $9.75. 

Architecture,  Scottish  Woodwork  of  the  Six- 
teenth and  Seventeenth  centuries.  J.  W. 
Small.  Edinburgh.  Folio,  illus.  D.  Doug- 
las.   848. 

Home    Interiors.       E.    C.  Gardner. 

Boston.    Hf'UghUm,  Orgood  rf  Co.     $1.50. 

Armies,  The of  Asia  and  Europe,  em- 
bracing official  reports  on  the  armies  of 
Japan,  China,  India,  Persia,  Italy,  Russia, 
Austria.  Germany.  France  and  England. 
Accompanied  -by  letters  descriptive  of  a 
journey  from  Japan  to  the  Caucasus.  Gen. 
Emery  Upton.  U.  S.  A.  New  York.  8vo. 
AppUUm.    $3.00. 

Belting,  a  Treatise  on  the  use  of for  the 

transmission  of  Power.  John  H.  Cooper. 
Philadelphia.  8vo,  illus.  Claxtotit  Remstn 
dk  Haejeljinger.     $3.50. 

Blasting,  Rock :  a  practical  Treatise  on 

the  means  employed  in  Blasting  Rock 
for  industrial  purposes.  Geo.  G.  Andr^. 
London.  8vo,  illus.  Plates.  Spons.  Ntvo 
York.     $4.25 

Bridge,  Kansas  City .  with  an  account 

of  the  regimen  of  the  Missouri  river,  and  a 
description  of  Methods  used  in  founding 
in  that  river.  O.  Chanute  and  Geo.  S. 
Morison.  New  York.  4to,  illus.  Plates. 
Van  No»trand,    $6.00. 

Capital,  Conflicts  of and  Labor.  Includ- 
ing chapters  on  the  hit-tory  of  Guilds, 
Trades  Unions,  Apprentices,  Technical  Ed- 
ucation. Intimidation  and  Picketing,  Re- 
straints on  Trade,  Strikes— their  Objects, 
Aims,  and  Results,  Trade  Councils,  Arbi- 
traUon.  Co-operation,  Friendly  Societies, 
the  Labor  Laws.  kc.  George  Howell.  Lon- 
don.   Crown  8vo.    Chatlo  <£  Windut   7s  6d. 

Chemistry,  a  Treatise  on .    H.  E.  Roscoe 

and  C.  8t;horlemmer,  Professors  of  Chem- 
istry in  Owens  College,  Manchester,  Eng- 
land. Volume  I.  The  New  Metallic  i-  le- 
ments.  New  York.  8vo,  illus.  AjipleUm. 
$5.00. 

The  Chemist's  Manual.     A  practical 

Treatise  on  Chemistry,  including  Qualita- 
tive and  Quantitative  Analysis.  Stoichio- 
metry,  Blow-pipe  Analysis,  Mineralogy, 
Assaying,  Toxicology,  Ac,  tc.  Henry  A. 
Mott,  Jr.  New  York.  8vo.  VanNit^and. 
$6.00. 

Naquet's  Legal .    A  Guide  to  the 

Detection  of  Poisons,  Falsification  of  Writ- 
ings, Adulteration  of  Alimentary  and  Phar- 
maceutical Substances,  Analysis  of  Ashes, 
and  Examination  of  Hair.  Coins,  Arms,  and 
Stains,  as  applied  to  Chemical  Jurispru- 
dence, for  the  use  of  Chemists,  Physicians, 
Lawyers,  Pharmacists,  and  Experts.  Trans- 
lated from  the  French  by  J.  P.  Batiersball. 
New  York.    12mo.     Van  Nostrand,    $2.00. 


Qualitative   Chemical   Analysis.      A 

Guide  to  the  Practical  Study  of  Chemistry, 
and  In  the  work  of  Analysis.  S.  H.  Douglas 
and  A.  B.  Px«scott.  Second  edition,  rev. 
New  York.   8vo.    Van  JS'oUrand.    $3.50. 

Dictionary.  Brande'e of  Science,  Litera- 
ture and  Art.  Re-edited  by  the  Rev.  Sir 
G.  W.  Cox.  Rev.  ed.  London.  3  vols. 
8vo.    Longmans.    63s. 

Engineering,    Notes    on  Construction. 

Embracing  Discussions  of  the  Principles 
involved,  and  Descriptions  of  the  Material 
employed.  J.  E.  Shields,  C.  E.  New  York. 
12mo.     Van  Nontrand.     $1.50. 

Iron  and  Steel,  Strength  and  Calculation  of 

Dimensions  of Constructions  with 

reference  to  the  latest  Experiments.  J.  J. 
Weyrauch.  >ewYork.  12mo.  Plates.  Fan 
Nostrand.    $1  00. 

Manufactures,  The  of  Cincinnati,  and 

their  relation  to  the  future  progress  of  the 
city.  S.  D.  Maxwell,  Cincinnati.  8vo.  B. 
Clarke.    $0.26. 

ManuTes,  Artificial  Manures  :  How  to  make, 
buy,  value  and  use.  A.  Sibson.  London. 
8vo.    Rtdgvfay.    2s.  6d. 

Mathematics,  American  journal  of pur* 

and  applied.  Ed.  by  I.  I.  Sylvester,  W.  E. 
Story,  B.  Peirce,  S.  Newcomb,  and  H.  A. 
Rowland.  Published  under  the  auspices  of 
the  Johns  Hopkins  University.  V.  I.  Pt.  I. 
4to.  pp.  104.  Baltimore.  B.  Westerman  d 
Co.  New  York.    Per  vol.,  $6  00. 

Matter  and  Motion,  J.  Clerk  MaxwelL  New 
York.  16mo.  illus.  Van  yottrand*^  Science 
Series.    $0.50. 

Mechanic,  The  Amateur  Mechanic's  Piic- 
tical  Hand-book.  Describing  the  different 
tools  required  in  the  workshop,  the  uses 
of  them  and  how  to  use  them  ;  also  exam> 
pies  of  dtfTerent  kinds  of  work,  etc.,  with 
full  descriptions  and  drawings.  Arthur  H. 
G.  Hobson.  Philadelphia.  16mo,  cloth, 
illus.  Claxlon,  Remsen  dHaeffH/inger.  $1.25. 

Mechanical  Powers,  Hughes's  Easy  Lessons 

on  the .    With  Copious  Exercises  by 

one  of  H(r  Majesty's  Inspectors  of  Schools. 
London,    12m  o.    Stewart     Is. 

Ordnance,  Woolwich  System  of  Rifled  — . 
A  contribution  to  the  history  of  its  inven- 
tion. By  its  Inventor.  Lon<  -on.  8vo.  Itodg- 
son.    Is. 

Parks,  Our  parks  to  be  or  not  to  be  :  papers 
read  before  the  New  York  Academy  «'f 
Sciences,  April  30.  1877.  and  February  1, 
1878,  by  a  physician.  New  York.  12mo. 
Brentano.     $0.15. 

Central  Park  Reports.    J 3  vols,  half 

calf,  extra.  New  York.  H.  K.  Van  Siclen. 
$76.00. 

Price  Book.  The  Builder's  and  Contrac- 
tor's  for    1878.     (Lock wood   k    Co.'s) 

Revised  by  Francis  T.  W,  Miller.  Architect 
and  Surveyor.  With  Latent  Prices  up  to 
present  date;  12mo,  half-bonnd«  48. ;  limp 
cloth.  3s.  Cd. 

Printing.  The  invention  of :  a  col- 
lection of  facts  and  opinions  depcriptlve  of 
early  prints  and  playing  cards  :  the  black- 
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book*  of  tbe  fifteenth  century  ;  the  legend 
of  Lonrena  Janraoon  Goater  of  Harlem, 
and  tbe  work  of  John  Outt4>nberg  and  hia 
amodatea.  Illua.,  with  faraimilea  of  early 
typea  and  wood-cnta,  2d  ed..  8to,  pp.  656. 
Tbeo.  L.  De  Viune  New  York.  Francis 
Hart  dk  Co.     $6.00. 

Railways.  Kemunerative for  new  coun- 
tries ;  with  some  account  of  the  first  rail- 
way in  China.  Richard  C.  Rapier.  Lon- 
don. Cr.  4to.  illua.  and  photos.  Spont,  Xew 
York.     $6.00. 

SaniUry  Science,    The   future  of .    B. 

W.  Richardaon.  London.  8vo.  Macmillan. 
la. 

Sewer  Gas  and  how  to  keep  it  out  of 

houaes  :  A  hand  book  on  Houfie  drainaRt*. 
3d  ed.,  12TDO.  O.  ReynoldH.  London.  Van 
yoitrand.  Xno  York.     $0.60. 

Health  and  Healthy  Homes  :  how  to 

secure  healthy  and  comfortable  hnmes. 
London.  8vo.  Sanitary  Enginetring  Co. 
6d. 

Science  Conferences,  held  in  connection  with 
the  Special  Loan  Collection  of  Scientific  Ap- 
paratus, at  the  South  Kensinffton  Museum, 
on  CbemiPtry.  Biology,  Physical  Geogra- 
phy, Geology.  Mineralogy  and  Meteorology. 
By  the  most  eminent  Engliah  and  Foreign 


Scientists.  12mo.  cloth.  New  York.  Scrxb' 
ner.  Wf'/ord  db  Armstrovg.     $2  2*. 

Science  Primers  :  CJiemistry,  H.  E.  Roscoe  ; 
Physics,  Balfour  Stewart ;  Physical  Geogra- 
phy. A.  Geikie  ;  Geology.  A.  Geikie  ;  Physi- 
ology. M.  Foster  ;  Astronomy,  J.  N.  Lock- 
yer  ;  Botany.  J.  D.  Honker  ;  L«  gic,  W.  S. 
Jevons  :  luventional  Geometry.  W.G.Spen- 
cer ;  Pianoforte,  Franklin  Taylor.  New 
York.     18mo.     AppMons.     Fjich,  fO.«. 

Star.finder,  or  PlaniHphere  with  movable  ho- 
rizon :  arranged  by  G.  W.  Plympt>n.  New 
York.  In  colors,  ou  card-board.  Van  A'oi- 
trand.     $1.00. 

Steam  Jacket,  Tbe  abuse  of  the practi- 
cally connidered.  W.  Fletcher.  London. 
Crown  8vo.     Sponn,  Nrw  York.     $1.25. 

Telephone,  All  al>ont  the  —  nnd  Phonograph. 
Containing  di^scriptions  of  Bell's  and  Dol- 
bear's  Telephones  and  Edison's  Phono- 
graph ;  History  of  tbe  Discovery.  Details  of 
Construction,  and  interesting  experiments. 
London.     12mo.     Ward  d-  Lock.     Is. 

The  :  Its  History,  Construction,  Prin- 
ciples, and  Uses,  with  defli  ite  Instructions 
on  the  Making  of  Telei  hones,  by  which 
Failure  is  impossible,  and  to  which  is 
added  a  chapter  on  the  Phonograph.  S. 
Gamer.   London.    12mo.    Simpkin,    la. 


ADDITIONS  TO 


LIBRARY     AND     MUSEUM. 


From'the  Association  of  Clrll  Engineers 
of  Portugal  : 
Review  of  Public  Works  and  Mines,  October, 
1877.    Lisbon. 

From  8.  Thayer  Abert,  W-ashlngton  : 
Report  upon  improvement  of  Rivers  and  Har- 
bors in  District  of  Columbia,  Virginia  and 
North  Carolina.    Washington.    1877. 

From    Adraiuistration     dea    Fonts   et 
Chan«s«P8.  Paris: 
Aonales  des  Pouts  et  Chaas^es,  January.  1878. 
From  John  W.  Bacon.  Danbury,  Conn.: 
Twenty-filth  Annual  Report  of  the  Kallroad 
Commissioners  of  Connecticut.    Hartford. 
1878. 
Fifth  Annual  Report  of  the  Railroad  and  Ware- 
house Commission  of  Illinois.    Springfield. 
1875. 
Sixth  Annual  Report  of    the    Railroad  and 
Warehouse  Commission  of  Illinois.  Spring- 
field. 1876. 
Third  Annual  Report  of  the  Commissioner  of 

Railroads  of  Michigan.     Landing.  1874. 
Fifth  Annual  Report  of  the  Commissioner  of 

Railroads  of  Michigan.    Lansing.    1876. 
Third  .Annual  Report  of  the  Railroad  Com- 
missioners of  Wisconsin.    Madison.    1870. 
From  Gen.  J.  G.  Barnard,  New  York: 
Investigation  of  Accidents  on  Railroads.    J. 

G.  Barnard.    Washington.     1877. 
Report  by  Capt.   M.  R.  Brown,  relating  to 
work   at   South   Pass,    Mississippi    River. 
Jan.  29th,  1878.    Washington.    1878. 


From  Board  of  Health  of  City  of  Brook- 
lyn: 
Report  of  the  Board,  1875-6.    Brooklyn.  1877. 
From  Board  of  Railroad  Commiaaions 
of  Massachusetts: 
Ninth  Annual  Report  of  the  Board.    Boston. 
1878. 

From  G.  Bonscaren.  Cincinnati: 
Report  on  progress  and  construction  of  the 
Cincinnati  Southern   Railway.     December 
Ist,  1877.    Ciuclnuati.     1878, 

From  Capt.  M.  R.  Brown,  New  Orleans: 
Eighth   Report  upon  improvement   of    th  > 
South  Pass,  Mississippi  River.    December 
16th,  1877.    Washington.     1878. 

From  E.  S.  Chesbrough,  Chicago: 
Report  of   CommlKsioners    for    Testing   the 
West  Side  Pumping  Engines.    April  26th, 
1877.    Chicago.     1877. 

From  the  Department  of  the  Interior  ; 
Contributions  to  the  history  of  Medical  Edu- 
cation   and     Medical    Institutions    in    the 
United  States.     S|)ecialteport.     N.S.  Davis. 
Washington.    1h77. 

From  the  Engineers  Club  of  Philadel- 
phia : 
Description   of  the    Wilcox    Spouting   Well. 
Charles  A.  Ashbumer.    Philadelphia.    1877. 
Oil  Well  Records,  selected  from  collections  of 
J.  F.  Caul.    Survey  of  Oil  District  of  Penn- 
sylvania.      J.    P.    Lesley.      Philadelphia. 
1877. 
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Silurian  Plants.     Leo  Lesquereux.    Pbiladel- 
phia.     1877. 

From  Walton  W.  Erans.  New  York  : 
American  Engines  and  Falrlie  EngineB  com- 
pared.   Walton  W.  Evans.    New  York.  1877. 
From  the  Franklin  Institute,  Philadel- 
phia : 
Journal  for  March,  1878. 

From  Chitrles  H.  Haswell,  New  York  ; 
Piece  of  White  Marble  perforated  h.v  the  Bor- 
ing Sponge  while  sunk  iu  the  Brig  Grecian 
on  the  Long  Island  Coast     1870. 

From  Gteo.  Howland,  Jr.,  New  Bedford, 
Mmmi  : 
Eighth  Annual  Report  of  the  Acushnet  Water 
Board.    New  Bedford.     December.    1877. 
From  Gen.  A.  A.  Humphreys,  Washing- 
ton: 
Map  of  the  Battle-field  of  Gettysburg,  in  three 

parti. 
Beport  of  the  Chief  of   Engineers,  U.  8.  A. 
ParU  1  and  2  for  1877.     A.  A.  Humphreys. 
Washington. 
Physics  and  Hydraulics  of  the  Mississippi ; 
reply  to   criUciHms   made  by  Dr.   liagen, 
Director  General  of  Puolic  Works  of  Prus- 
sia.   A.  A.  Humphreys. 
Report  of  the  t'ommissionerii  to  examine  the 

MoUne  Water  Power     1877. 
Keport  of  Capt.  M.  R.    Browa    relating  to 

South  Pass.  MissiRsippi  River.    1878. 
Report  or  Major  G.  Weitz^l  on  the  Louisville 

and  Portland  Canal,  for  the  year  1877. 
Information  relating  to  improvement  of  the 
Providence    River  and    Narraganeet   Bay. 
Rhode  Island.    January  31st,  1878. 

From  William  R.  Hutton,  Baltimore  : 
Photolithographs  and  flpecificalions  of  Move- 
able   Dam.  designed  for  Kanawha    River 
Improvement. 

From  the  Institution  of  Civil  Engineers, 
London : 
Abstracts  of  Pipers  in  Foreign  Transactions 

and  Periodicals. 
Description  of  Coffer  dams  used  at  Dublin, 
Birkenhead  and  Hull.  Wm.  James  Doherty. 
London.    1877. 

From  the  Institution  of    Mechanical 
Engineers,  London: 
Proceedings  of   the   Institute.     November. 
1877. 


From  thQ  Iron  and  Steel  Institute,  Lon- 
don : 
Journal  of  the  Institute.    1877. 

From  G.  Leverich,  Brooklyn : 
Municipal    Reports    of    San    Francisco    for 
1876-7. 

From  Mansfield  Merriman,  New  Haven: 

A  list  of  writings  relating  to  the  method  of 

least  squares,   with  liipt«>rical  and  critical 

notes.    Mansfield  Merriman.    New  Haven. 

1878. 

From  the  North  of  England   Institute 
of  Mining  a»d  Mechanical  Engineers, 
Newcastle  upou-T.vne: 
Transactions    of    the    luHtitute,   vol.   xxvl, 
1876-7.    Transactions  of  the  Institute,  Sep- 
tember and  October.  1M77. 

From  William  H.  Paine.  New  York: 
Specifications  for  Cast  Iron  Wire  Rope  Sock- 
ets for  the  suspenders  of  the  East  River 
Bridge.  1877. 
Specifications  for   Granite  Face.  Arch,  and 
other  st(me  for  approaches  for  East  River 
Brilge,  1877. 
Spec  flcations  for  Steel  Cable  Wire  for  East 

River  Bridge.  1877. 
Specifications  for  Wrought  Iron  Cable  Bands 
and  Bolts  for  Suspenders   of  East  River 
Bridge.  1877. 

From  E,  S.  Philbrick.  Boston: 
Annual  Report  of  Board  of  Harbor  Gommii- 
sioners.    Boston.    1877. 

From  Ernest  Pontzen,  Paris,  Prance: 
Thirteen  Lithographed  Working  Drawings  of 
Structures  at   Vienna  Exhibition.      R.  v. 
Waldheim.    Vienna. 

From  E  Prince.  Quincy.  HI. : 
Revised  List  of  Water  Works  in  the  United 
States  and  Canada,  so  far  aa  known.    E. 
Prince.    1877. 

From  William  Rotch.  Fall  River,  Mass.: 
Report  of   the  Watuppa  Water    B'>ard.   Fall 
River  Water  Works.    January  Ist,  1878. 

From  the  Royal  United  Service  Institu- 
tion, London: 
Journal  of  the  Institution.    No.  xciil.    1877. 

From  Franz  Rziha,  Vienna: 
Eisenbahn     Uuter-uud-Oberbau.      2d    Part. 
Franz  Rziha.    Vienna.    1877. 


ANNOUNCEMENTS. 


The  Tenth  Annual  Convention  of  the 
Society  will  be  held  at  Boston,  beginning 
Tuesday,  June  18th,  1878. 

Sessions  for  the  consideration  of  profes- 
sional subjects,  and  one  for  the  transaction 
of  business  will  be  held. 

When  determined  by  the  Local  Committee, 
the  arrangeroeuto  in  detail  will  be  announced. 

The  following  is  a  list  ot  topics  to  bo  consid- 
ered with  reference  to  papers  published  in 
Transactions  during  the  preceding  year. 
Bridoes. 

CXL.  Approximate  determination  of  stresses 
in  the  Eye- Bar  Head.    William  H.  Bubb. 

CXLIV  and  CXLIX.      Relative    quantities 
of    material    in    bridges    of    different 


kinds,  of  various  heights.    Chabli»  E. 
Emebt. 
CXLVII.  Proportion  of  Eye-Bar  Heads  and 
Pius  as  determined  by  experidlent    C. 
Shaleb  Smith. 

Boilebs. 
CXLI.  Connected- Arc  Marine  Boilers,  a  de- 
monstration of  the   principles  of   their 
construction.    Chables  E.  Embby. 

Discussions  on  above  p&per.  J.  Fostkb 

Flaoq.    Vol.  VI.,  page  294. 
Cements. 
CLII.  Notes  and  Experiments  on  the  use 
and  testing  of  Portland  Cement.  Willum 

W.  M  ACL  AT. 
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VkVB.  ^ 

CXLVIII.  Wing  Dams  in  the  MissisBippl 
above  tbc  Falls  of  St.  Anthony.    Edwasd 

P.  NOBTH. 

Htdbauuck. 

CXXXIX.  The  Consumption  and  Waste  of 
Water  delivered  by  Public  Works.  Jamss 
H.  Harlow. 

CXL » .  The  flow  of  water  in  open  channels. 
Theodobb  G.  Ellis. 

CLIV.  A  peculiar  case  of  failure  in  a  water 
main.    D.  McN.  Stauffeb. 

Discussion  on  above  paper.     Vol.  VII, 

page  15. 
Masohbt. 

CLI.  ITomenclature  of  Building  stones  and 
stone  Masonry.  J.  Jamks  R.  Cbobs,  Wil- 
liam E.  Mebbxll  and  Edoab   B.    Van 

WlKKLE. 

Mixes  and  Blastino. 
CXUI.    On  the  simultaneous  ignition  of 

thousands  of  mines  and  the  most  advan- 

tageouB  grouping  of  fusee.      Julius  H. 

Striedinoeb. 
CLIII.    On   igniting   blasts  by    means    of 

electricity.    Julius  H.  Stbiedinoeb. 
Pbesebvatiok  of  Timbeb. 
Discussion  on  this  subject      Vol.  VI, 

page  189. 

BlVEBS  AMD  HaBBOBS. 

CXIilQ.  Improvement  of  Entrance  to  Qal- 
veston  Harbor.    Chables  W.  Howell. 

CLV.  The  Improvement  of  the  South  Bos- 
ton Flats.    Edwaiid  S.  Philbbics. 

Discussion  on  Levees  as  a  system  for 

reclaiming  low  lands.  J.  Fostbb  Flaoq. 
Vol.  VI,  page  3U6. 

flUBVETS. 

CXXXVIII.  Co-ordinate  Surveying.  Hbmbt 
F.  Walldjo. 

CXLVI.  A  novel  railroad  survey.  Thomas 
S.  Habdeb. 

CL.  Descriptio  n  of  survey  for  determining 
the  slope  of  water  surface  iii  the  Erie 
Canal.    William  H.  Seablbs. 

In  addition  to  the  above  papers,  it  is  ex* 
pected  that  the  following  subjects  will  be 
presented  by  papi^rs  printed  previous  to  the 
date  of  the  Convention,  or  read  at  its  meet- 
ing. 

Dams  across  Water  Courses.  William  J. 
McAlpine. 

A  new  method  of  detecting  overstrain  In 
iron  and  other  metals,  and  its  application 
in  the  investigation  of  the  causes  of  acci- 
dents to  bridges  and  other  constructions. 
Bcibebt  H.  Thubjion. 

The  law  of  Tidal  Currents.     J.  H.  Stbikd- 

IMGEB. 


The  South  Pass  Jetties ;  descriptive  and 
incidental  notes  and  memoranda.     £.  L. 

COUTHELL. 

Construction  and  operation  of  the  Incline 
Plane  Railroad  at  Madison,  Ind.  M.  J. 
Beckeb. 

ReminiHccnces  and  experiences  of  early  en- 
gineering operations  on  railroads,  with 
especial  reference  to  steep  Inclines. 

No.  1,  W.  MiLMOB   BOBEBTS. 

No.  2,  William  J.  McAlpike. 
Resistances  on  Railway  Curves.    8.  Whin- 

eby. 
Steam  engine  economy.    A  uniform  basis 

for  comparison.    Chables  E.  Emebt. 
Agricultural  Drainage.     Ed.  N.  Ejbk  Tal- 

COTT. 

A  graphic  method  of  representing  railroad 
accounts.    Chables  Latimeb. 

Science,  old  and  new.  W.  Milnob  Robebts. 

Members  of  the  Society  are  earnestly  re- 
quested to  furnish  information  or  memoranda 
upon  any  of  the  subjects  referred  to.  They 
are  also  invited  and  expected  to  take  part  in 
the  discussions  either  in  person  or  by  send- 
ing to  the  Secretary  notes  for  presentation. 

In  either  case,  it  will  assist  the  Committee 
in  arramdng  the  details  for  sessions  of  the 
Convention,  if  members  expecting  to  take 
part  in  the  discussions,  will  notify  the  Secre- 
tary at  onoe  to  that  effect. 

The  Ahnual  Mbbtino  of  the  American  In- 
stitute of  Mining  Engineers  will  be  held  at 
Chattanooga,  Tennessee,  beginning  Wednes- 
day, May  22d,  1878. 

Mrmbebs  who  desire  to  secure  complete 
sets  of  the  Transactions  of  the  Society  are 
requested  to  send  to  the  Secretary  a  list  of 
the  papers  which  are  needed  to  All  up  their 
sets.  Some  of  the  earlier  papers  are  out  of 
print.  If  orders  are  received  for  a  sufficient 
number  to  warrant  the  expense,  a  reprint 
will  be  made. 

The  House  of  the  Society  is  at  104  East 
Twentieth  street,  one  door  east  from  Fourth 
avenue,  and  near  southwest  comer  of  Gram- 
ercy  Park.  It  is  open  from  nine  o'clock. 
A.  M.  to  five  o'clock  p.  M.  each  business  day 
except  Saturday,  when  it  is  closed  at  three 
o'clock  p.  M. 

The  Library  and  Conversation  Rooms  will 
also,  for  the  present,  be  open  every  Thurgday 
evening,  from  7^  to  10  P.  M.  Members  are  in- 
vited to  avail  themcelves  of  the  opportunities 
afforded  on  Thursday  evenings  both  for  con- 
sultation of  books  and  periodicals  and  for 
conversation. 
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Members  of  the  Society  who  expect  to  visit  Whereas,  the  netric  Bystem  of  weights  and 

Europe  dariog  the  preseut  year,  are  request-  measures  is  now  extensively  used  abroad  ; 

ed  to  inform  the  Secretary  as  soon  as  possible  and  whereas,  it  is  desirable  that  the  relation 

of  that  fact,  and  also  of  the  time  when  they  of  the  units  of  differing  systems  be  made 

purpose  leaving  and  the  j;)robable  length  of  familiar  to  all,  by  comparison  : 

their  stay  abroad.  Besolved,  That  Members  be  requested.  In 

The  following  resolution  was  adopted  at  the  papers  hereafter  presented  to  the  Society  to 

Ninth  Annual  Convention  of  the  Society  and  write,  in  parenthesis,  weights  or  dimensions 

ordered  printed  regularly  in  the  Society  pub-  by  the  metric  system  in  connection  with  those 

lications  :  of  the  system  In  general  use. 


LIST      OF      MEMBERS. 

ADDITIONS. 

MEMBERS. 

Date  of  Election. 

NoBLK,  Alfred (Junior  to  Member)  Asst.  U.  S.  Engi- 
neer, Sault  St.  Marie,  Mich April  3,     1878. 

Post,  James  C Captain  of  Engineers  U.  S.  A.,  P.  O. 

Box  266,  Savannah,  Ga Feb.     6.     1878. 

JUNIORS. 

Hayes,  Edmund  Care  of  Morison,  Field  &  Co.,  Engi- 
neers and  Bridge  Builders,  Buffalo, 
N.  Y March  6,    1878. 

Kellogg,  Norman  B Care  of  Fox  &  Kellogg,  530  California 

St.,  San  Francisco,  Cal., Feb.     6,     1878. 

Prince,  Edward Hotel  de  Boston,  22  I>ouis  le  Grande, 

Paris,  France **       "        " 


changes  and  corrections, 
members. 

Aldrich,  James  C 51  East  Twentieth  St.,  New  York. 

Baxter,  George  S Greenwich,  Conn. 

Buell,  Richard  H Room  47,  206  Broadway,  New  York. 

Fink,  Rudolph Asst.  Supt.  W.  C,  Virginia,  Midland  and.G.  S.  Rail- 
road, Alexandria,  Va. 

Pkttit,  Robert  E.  .    .Asst.  Engineer  of  Maintenance  of  Way,  Penna.  R.  R., 

Union  Depot,  Pittsburgh,  Pa. 

Searles,  William  H Civil  Engineer,  Room  57,  Coal  and  Iron  Exchange, 

New  York. 

juniors. 

Horton,  Sanford, A.  T.  &  S.  F.  R.  R.  Rocky  Fora,  Colorado. 

Tasker,  Charlks  A Civil  Engineer  and  Surveyor,  180  West  4th  St.,  Cin- 
cinnati, Ohio. 
associate. 
Ford.  Arthur  L Care  of  Garvalena  y  Ca.  Caibarien,  Cuba. 

resigned. 
Sandbekc,  Christer  P  . . . .  Meml)er April  2,     1878. 
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PEOCEEDINOS. 

VoL  IV.  March.   1878. 


MINUTES   OF    MEETINQS. 

(Abstract  of  such  m  may  be  of  general  Interest  to  members.) 


OF  THE  SOCIETY. 

April  3d,  1878.— The  Society  met  at  8  p.  m.,  Vice-President  Roberta 
in  the  Chair.  The  Secretary  reported  that  there  had  been  an  attendance 
of  members  at  the  rooms  on  each  Thursday  evening  while  they  had 
been  open,  and  it  was  resolved  that  the  Library  and  Conversation  Room 
should  be  kept  open  for  the  present  and  until  further  action  on  each 
Thursday  evening  from  7 i  to  10  o'clock. 

Mr.  E.  P.  North,  on  behalf  of  the  Committee  on  Exhibit  at  Paris, 
reported  progress  in  the  collection  of  material  for  such  exhibit. 

The  ballot  upon  the  adoption  of  the  following  memorial  was  can- 


To  the  Honorable  the  Senate  and  House  of  Repretentatives  </  the  United  Slates  in  Congress 
(usembled: 

The  American  Society  of  CirU  Engineers  reepectfally  represents  to  yonr  honorable  bodies, 
that  the  triangnlation  of  the  United  States  Coast  Sarvey.  wherever  it  extends.  sfTords  a  con> 
Tenient  and  aocarate  basis  for  the  location  of  roads,  railroads  and  public  works  of  all  kinds,  as 
well  as  for  topographical  and  other  surveys  ;  a  basis  which  for  precision  and  completeness  is 
oth<>rwise  practically  unattainable. 

And  the  said  Society,  according  their  hearty  approval  of  the  United  States  laws,  whereby 
the  Coast  Survey  Department  is  authorized  to  extend  its  triangulations  over  States  where 
acientlflc  rarveys  are  ordered  by  the  State  Legislatures,  respectfully  petitions  your  honorable 
bodies  to  make  the  necessary  appropriations  for  continuing  such  triauKulations  as  may  be 
called  for  under  the  said  laws,  whereby  the  valuable  work  of  the  Coast  Survey  may  be  more 
fuUy  utilized,  to  the  great  advantage  of  all  portions  of  the  country. 

Upon  this  there  were  : — 

For  adoption,  73  votes  ;  against  adoption,  66  votes.  The  memorial 
was  thereupon  declared  adopted. 

On  motion,  it  was  ordered  that  two  copies  of  the  memorial  be 
engrossed,  signed  by  the  President  and  Secretary,  and  forwarded,  one 


Digiti 


ized  by  Google 


22 

to  tlie  Senate  and  one  to  the  House  of  Representatives  of  the  Unit^ 
States  Congress. 

The  })alh)t  upon  admission  to  membershii>  was  canvassed,  and  the 
following  were  declared  elected  : — 

As  Members,  O.  L.  Glover,  of  Lima,  Peru,  and  Alfred  Noble,  of 
Detroit,  Mich,  (elected  Junior  February  10,  1875j  ;  as  Junior,  Edmund 
Hayes  of  Buffalo,  N.  Y. 

A  paper  by  Julius  H.  Striediuger,  entitled  "The  Law  of  Tidal  Cur- 
rents in  River  Harbors,"  suggested  by  the  pai)er  on  Improvements  in 
Boston  Harbor,  was  read  by  the  author,  and  the  subject  discussed  by 
Messrs.  Collingwood,  Haswell,  W.  J.  McAlpine,  and  Roberts. 

Mr.  Bogart  read  from  advance  sheet  of  the  Transactions  of  the  Insti- 
tution of  Civil  Engineers  an  account  of  the  plan  and  construction  of 
the  Hooghly  floating  bridge  in  India. 

April  17th,  1878.— The  Society  met  at  8  p.  m,,  Vice-President 
Roberts  in  the  Chair. 

A  paper  by  M.  J.  Becker,  entitled  **  The  Construction,  Machinery 
and  Oi>eration  of  the  Incline  Plane  Railroad  at  Madison,  Ind.,**  was 
read,  by  the  Secretary.  The  subject  was  discussed  and  illustrated  by 
Messrs.  Chanute,  Forney,  William  J.  McAlpine,  Roberts,  Yardley  and 
others. 

The  Society  then  adjourned,  and  on  invitation,  through  Mr.  William 
J.  McAlpine,  proceeded  to  the  rooms  of  Mr.  Johnson,  who  exhibited  to 
the  Society  the  construction  and  operation  of  the  Edison  speaking 
phonograph. 


OF  THE  BOARD  OF  DIRECTION. 
April  3d,   1878. — Applications    for  membership    were    considered. 
Appropriations  were  made.     Questions  of  copyright  were  considered. 


NOTES    AND    MEMORANDA. 


Uktted    Statea    Boabd    to    Test   Ibon.  ''Whereas,  in  1872,  a  committee  of  members 

Steel  and  othpr  Metals.— Tbe  attention  of  of  the  American  Society  of  Civil  Engineers  was 

members  of  the  Society  is  called  to  the  fol-  appointed  to  take  into  account  and  to  ascertain 

lowing  resolutions  which   were   adopted  at  the  best  way  of  establishing  a  Board  for  the 

the  last  annual  convention.    The  Committee  testing  of  such  metals  and  alloys  as  form  parts 

of  the  Society  upon  the  same  subject  urges  of  the  structures  and  machines  required  for 

upon  all  interested  in  the  important  work  use  by  the  citizens  of  this  country ;  and 

undertaken  by  this  Board  the  fact  that  action  "  Whereas,  under   this   appointment,  the 

in  accordance  with  these  resolutions  must  be  committee  proceeded  in  its  labors  so  far  as  to 

taken  at  once  to  be  of  any  avail.    The  Board  obtain  favorable  action  fkt>m  the  Congress  of 

must  soon  pass  out  of  existence,  unless  fur-  ths  United  States,  by  a  law  authorizing  the 

ther  legislation  is  had.  creation  of  a  Board  for  the  purpose  of  making 

Resolutions  adopted  at  the  9th  Annual  Con-  such  tests,  and  appropriating  money  to  be 

Tention  of  the  American  Society  of  Civil  En-  expended  therefor  as  well  as  in  purchase  of 

Queers  :  suitable  machinery  ;  and 
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"  Whereu,  at  a  late  Besdon  of  Congreu  a 
Uw  vas  pasaed,  whereby  said  Board  would 
cease  to  exist  upon  the  expenditare  of  the 
money  then  appropriated  ;  be  ft 

*'  Resolved,  that  thla  Society  deems  the  tests 
proposed  to  be  made,  to  be  of  national  Impor- 
t&nce,  and  therefore  asks  that  so  much  of  the 
Sundry  Civil  Appropriation  Bill.  pasM>d  by 
Congress,  as  provides  that  the  Board  to  test 
iroD,  steel  and  other  metals,  shall  be  disoon- 
tinned  when  the  money  appropriated  for  its 
use  shall  have  been  expended,  be  repealed  ; 
that  the  unexpended  balance  to  the  cretlit  of 
the  Board  be  re-appropriated,  and  that  such 
turther  appropriation  made  be  for  the  nne 
of  the  Board  aa  may  be  needed  to  complete 


the  Investigations  undertaken — the  aum  re« 
quired  for  the  coming  year  being  $40,000. 

"  Resolved,  that  each  member  of  thia  So- 
ciety be  urged  to  use  such  influence  as  he 
may  possess,  to  obtain  favorable  and  imme- 
diate action  by  the  Congress  of  the  United 
States  in  furtherance  of  the  objects  here 
prayed  for. 

"  Restjlved,  that  the  above  resolutions  be 
printed,  and  several  copies  furnished  to  each 
member  of  this  S'lcloty,  to  be  used  by  him  in 
promoting  the  object  sought;  and  that  re> 
ports  of  their  action  in  the  matter  bo  made 
by  each  to  the  Secretary,  giving  names  of  rep- 
resentatives in  Congress  who  have  been  ad- 
dressed or  seen  on  the  subject." 


NOTES    OF    MEETINGS. 


&  portfolio  of  a  number  of  the  original 
drawings  of  the  first  construction  of  the 
Philadelphia  &  Reading  Railroad  was  some- 
time since  presented  to  the  Society  by  Mr. 
MojccTBB  ROBWsoif ,  Honorary  Member  of  the 
Society.*  Extracts  from  the  letter  of  Mr. 
Robinson  sent  with  the  portfolio,  from  the 
pamphlets  which  accompanied  it  and  from 
the  remarks  made  by  W.  Milhob  Roberts,  at 
the  time  of  the  presentation  are  appended. 

From  the  letter  of  Mr.  Monccrk  Robisbon 
to  Vice-President  Roberts  : 

••  •  •  •  I  am  gratified  to  learn  that  you 
And  Mr.  Bogart  think  the  plans  of  works  on 
the  Philadelphia  k  Reading  Riilroad  will  be 
interesting  to  many  of  our  members,  and  I 
will  take  great  pleasure  in  fotwarding  them. 
I  will  enclose  with  them  a  short  report  made 
to  the  Board  of  Directors  in  Decern l>er,  1839, 
after  the  Jirst  trial  of  the  Oowan  and  Marx 
and  an  account  by  Mr.  Nicolls,  the  superin- 
tendent of  the  road  of  her  Jirst  regular  per- 
Mmance  in  February,  1840.  I  will  add  to 
them  an  address  by  Professor  R.  £.  Rogers  to 
the  Franklin  Institute  in  1874.  in  the  ap- 
pendix  to  which  you  will  find  some  extracts 
from  pubUcationa  of  the  period  contemporary 
with  the  Gowan  and  Marx,  showing  the  sen- 
ution  made  in  Europe  as  well  as  in  the 
United  States  by  her  performance.  To  this 
was  due  the  invitation  given  Messrs.  Eastwick 
tnd  Harrison  to  visit  St.  Petersburg  to  make 
a  contract  for  building  the  locomotives  and 
other  machinery  for  the  St.  Petersburg  & 
Moscow  Railroad,  a  contract  which  Mr.  Har- 

•  See  Proceedings,  Vol.  Ill,  page  136,  De- 
«^  ember,  1877. 


rison  has  often  said  to  me  was  the  foundation 
of  the  large  fortunes  made  there  by  himself 
and  his  copartners.    •    •    •  •» 

From  a  report,  dated  Philadelphia.  Decem- 
ber 10th,  1839,  made  to  the  Directors  of  the 
Philadelphia  k  Reading  Railroad  Company  by 
Messrs.  Mom-ure  Robinson  and  Wirt  Robin- 
son, Engineers  of  the  Company  : 

"The  undersigned  are  gratified  in  being 
enabled  to  report  that  the  line  of  railroad 
between  this  city  and  Reading  was  on  Thurs- 
day last  opened  for  transportation.    The  Com- 
pany's engine,  the  Gowan  and  Marx,  on  that 
day  left  Reading  with  a  train  of  eighty  cars, 
conveying,  with  other  articles, 
1,635  barrels  of  flour, 
73*4  tons  of  blooms, 
6  tons  of  coal, 
2  hogsheads  of  whiskey, 
60  persons. 

The  weight  of  the  train,  exclusive  of  the 
engine  and  tender,  being  868  tons  and  the 
net  load  conveyed  240  tons. 

The  failure  of  one  of  the  water  pipes  of 
the  engine  arrested  the  train  after  the  lapse 
of  an  hour,  in  which  time  it  had  progressed 
twelve  miles  from  Reading,  and  made  it 
necessary  to  await  the  arrival  of  another 
engine,  the  Delaware.  By  this  engine  the 
whole  train  was  first  pushed  four  miles  to  a 
sideling  at  Pottstown  and  thence  drawn  on 
twenty-four  miles  to  Norristown. 

The  whole  weight  of  the  Delaware,  In^ud- 
ing  fuel  and  water  is  ten  and  a  quarter  tons, 
and  of  the  Gowan  and  Marx  ten  and  seven- 
ten  ths  tons. 

It  is  hoped  that  this  performance  of  engines 
of  lighter  dimensions  than  those  now  gene- 
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rally  ordered  for  heavy  transportation  will  aat- 
isfy  such  of  the  stockholders  as  have  hitherto 
been  sceptical  that  the  results  anticipated  by 
the  undersigned  will  be  at  least  realized,  and 
that  the  load  of  an  engine  from  the  coal 
mines  to  the  city  will  not  be  leas  than  the 
amount  (150  tons)  estimated  in  their  report  of 
September,  1838.  If  this  be  so.  there  can  be 
no  room  for  doubt  that  the  cost  of  transpor- 
tation estimated  in  that  report  (52^4  cents  per 
ton),  will  not  be  exceeded.  This  results,  on 
the  largest  estimates  of  the  expenaea  of  » 
train,  aa  anatvoldably,  Arom  the  amount  of 
the  load  conveyed  as  the  latter  does  from  the 
graduation  of  the  road. 

The  board  will  now  probably  be  better  satis- 
fled  than  ever  that  the  plan  of  improvement 
they  have  adopted  was  the  only  proper  one 
for  the  objects  they  had  in  view.  If  instead 
of  a  firaduation.  the  worst  case  of  which  is  a 
Uvel,  undulations  not  exceeding  thirty  feet  to 
a  mile  had  been  a<1mitted,  the  load  of  the  en- 
gine would  have  been  but  little  mure  than 
one-third  of  its  present  load,  and  the  cost  of 
transportation  would  have  been  increased  in 
nearly  a  corresponding  ratio.  While  the  first 
cost  of  the  road  has  been  somewhat  greater 
on  the  plan  adopted,  the  cost  of  transportation 
has  been  reduced  very  nearly  to  its  minimum. 
The  company  has  thereby  insured  large  pro- 
fits  on  articles  which  can  bear  the  customary 
rates  of  railroad  transportation,  and  more  or 
less  profit  on  every  article  brought  on  their 
improvement,  and  which  can  be  transported 
at  all  in  any  other  way." 

"  The  undersigned  have  given  much  atten- 
tion to  the  description  of  engines  most  Judi-  • 
cious  for  your  road.  Among  those  in  general 
use  hitherto  some  (the  English  pattern)  pos- 
sessed the  advantage  of  great  adhesion,  but 
without  the  requisite  facihty  in  turning 
curves.  Others  with  this  last  advantage  had 
the  weight  of  about  half  the  engine  only  on 
their  driving  wheels,  their  adhesion  not  only 
being  diminished  in  proportion,  but  the 
weight  on  each  driving  wheel  being  still  so 
great  as  rapidly  to  wear  out  the  tires  of  the 
wheels,  and  to  produce  unnecessary  injury  to 
the  rails.  In  addition  to  these  dif>advantageB 
in  most  of  our  engines  in  ordinary  use.  it  was 
essential  to  the  plan  of  engine  for  our  road 
that  it  should  be  as  well  as  possible  adapted 
to  the  use  of  anthracite  coal,  and  to  slow  mo- 
tion. The  result  of  the  attention  given  by  us 
to  this  subject,  has  so  far  been  most  satisfac- 
tory. The  engine,  the  'Gowan  and  Marx,' 
above  mentioned  as  the  one  used  on  the  occa- 
sion of  the  dpening  of  the  road  for  transporta- 
tion, is  geared  for  alow  motion  (having  but 


three  Iha*  thf«e  Inch  driving  wheel),  and  t 
a  velocity  of  from  eigMt  lo  ten  miles  per  hoar, 
her  draft  and  generation  of  ateHULVitb  anthra* 
cite  coal,  appear  to  us  as  perfect  ae  j»  anj 
locomotive  that  we  know  of.  With  the  advan- 
tage of  a  truck  for  turning  curves,  ahe  hu 
three-fourths  of  her  weight  thrown  on  four 
instead  of  two  driving  wheels,  giving  her 
thereby  a  large  amount  of  adhesion,  bat  with 
the  weight  so  divided  as  to  be  but  little  hi- 
Jurions  to  the  tire  of  the  wheel  or  the  road. 
We  are  not  withoat  hopes  that,  aided  by  the 
suggestions  of  her  ingenious  bidlden^  Mnsn. 
Eastwick  and  Harrison,  of  this  city,  and  onr 
other  experienced  manufacturers  we  may  be 
enabled  to  attain  the  whole  adhesion  of  the 
engine  without  giving  up  the  guide  truck, 
an  i  to  divide  the  weight  equally  on  all  the 
wheels  of  the  engine  ;  points  essential  to  ob- 
taining at  slow  velocities,  the  maximum  use- 
ful effect  o(  the  engine,  and  to  diminish  the 
wear  and  tear,  both  of  engines  and  the  road. 
In  the  mean  time,  it  will  be  gratifying  to  the 
Board  to  know  that  we  are  in  possession  of 
two  plans  of  engine  for  burning  anthracite 
coal,  that  of  the  Gowan  and .  Marx  above 
described,  and  that  adopted  on  the  Baltimore 
and  Ohio  Railroad,  which  will  realize  all  that 
it  was  ever  expected  their  road  would  perforro, 
and  far  transcend  all  that  was  promised  at  Its 
commencement,  and  that  any  farther  im- 
provements in  the  plan  of  locomotive  adapted 
to  it,  will  only  add  still  further  to  ita  usef ol 
effect,  and  reduce  still  further  in  the  wear 
and  tear  of  engines  and  the  road;  addiug,  of 
course,  in  a  corresponding  ratio,  to  the  value 
of  the  work."* 

From  a  report  made  by  G.  N.  Nioollk,  8a- 
perintendent  Transportation.  P.  and  R.  R.  R., 
dated  Reading.  February  24th,  1840  : 

••  Statement  of  the  performance  of  the  loco- 
motive engine  Gowan  and  Marx,  built  by 
Messrs.  Eastwick  and  Harrison,  Philadelphia, 
on  the  Philadelphia  and  Reading  Railroad, 
with  a  train  of  one  hundred  and  one  loaded 
cars,  February  20th,  1840. 

< 'Gross  weight  of  train,  including  cars  and 
freight,  but  not  including  engine  or  teoder, 
423  tons  of  2  240  lbs. 

Net  weight  of  freight,  268 >^  tons  ef  3240 
lbs. 

The  freight  consisted  of— 2  002  barrels  of 
flour,  82  do.  whiskey,  459  kegs  of  nails,  19 
tons  of  bar  iron,  22  hhds,  of  meal,  6  do. 

*  Included  in  this  report  is  an  estioute  for 
an  increased  supply  of  rolling  stock,  which 
gives  as  cost  of  locomotives  $7,500  each  ;  of 
coal  ears  $270  each,  and  of  ordinary  freight 
cars  $260  each. 
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-Vbitkey.  4  do.  oil.  and  sundry  oUier  artioUfl^ 
making  a  total  of  268  >,  tons. 

DisUnce  from  Beading  to  fte  foot  of  the 
iDcUned  piano  on  the  Oolnmbia  Railroad  M;^ 
mile*.  Runstng  time  of  the  engine  with 
train.  ftT«  hours  thirty-three  minutes;  rate 
Ma  miles  per  hour.  Coal  consumed,  red 
ash.  anthracite,  from  Schuylkill  county, 
6  «00  Ibe.    Water  evaporated.  2  774  gallons. 

Gbadks  of  Road. 

The  total  fall  from  Reading  to  the  point 
where  the  train  was  stopped  near  the  Colum- 
bia Railroad  is  2H.5  feet,  being  an  average  fall 
of  3.W  feet  per  mile.  There  is  no  oicending 
ffrade  from  Reading  to  the  Columbia  Rail- 
road, with  the  exception  of  about  2  100  feet  at 
its  lower  termination,  graded  at  26.4  feet  per 
mile,  upon  which  grade  the  train  was  stopped; 
the  other  grades  vary  from  19  to  15  feet  per 
mile;  there  are  only  three  miles  graded  at  18 
feet  and  one  at  19  feet  per  mile. 

The  total  length  of  tUad  level  line  from 
Reading  to  the  Col  am  bin  Railroad  is  27  miles 
and  4  200  feet;  of  this  the  long  st  level  is  9 
miles  an  I  50)  feet  long,  between  Norristown 
and  the  inclined  plane;  the  others  vary  from 
1 550  feet  to  4  miles  and  1  600  feet  in  length. 

State  or  the  Track. 

Owing  to  the  frost  coming  out  of  the  ground 
at  this  season,  the  track  was  in  worse  order 
than  at  any  other  time  of  the  year;  thla,  how- 
ever, did  not  materially  affect  the  performance 
of  the  engine,  as  the  embankments  were  all 
in  nearly  as  good  order  as  at  other  times ;  and 
at  comparatively  few  points  in  the  deep  cut, 
was  the  track  sufficiently  out  of  line  or  level 
to  offer  increased  resifltance  to  the  train. 

The  superstructure  of  the  road  consists  of 
a  T  rail,  45  lbs.  to  the  yard,  laid  upon  sills  7 
feet  long  and  7  by  8  inches  square,  3  feet  1  fi 
inches  apart  from  centre  to  centre,  and  laid 
on  broken  stone. 

State  or  the  Rails. 
For  the  first  twenty  miles  the  rails  were  in 
very  bad  order,  the  morning  was  cloudy,  and 
a  fog  of  the  previous  night  had  left  sufficient 
moisture  on  the  f^urface  of  the  rails  to  dimin- 
ish considerably  the  adhesion  of  the  engine; 
for  the  remainder  of  the  distance  the  weather 
was  clear  and  the  rails  in  good  order. 

'WoBKINa  or  THE  Ekoikb. 

On  three  different  occasions  the  engine 
started  the  whole  train  on  a  dead  level,  and 
when  on  a  dry  rail,  without  the  wheels  slip- 
ping. 

The  steam  ranged  from  80  lbs.  to  130  Ibi. 
per  square  inch,  to  which  latter  pressure  the 
safety  valve  was  screwed  down. 


The  draught  of  the  engine  was  created  by 
the  escape  steam  passing  into,  and  from,  a 
tubed  exhauat  box. — no  other  draft  was  used 
while  running;  at  tha  water  stations 
*'  BeiUy's  patent  fan  "  was  used  when  fresh 
ooal  waa  thrown  on  the  fire,  but  at  no  other 
time. 

The  speed  of  the  train  was  noted  when 
parsing  through  some  curves  of  819  feet 
radius  on  the  9  mile  level,  and  found  to  be  9.8 
miles  per  hour:  on  a  straight  line  on  the 
same  level  the  engine  attained  a  speed  of  10.5 
miles  per  hour. 

So  little  was  the  engine  affected  by  her  per- 
formance on  the  20th.  that  on  the  23d  she 
drew,  on  her  return  trip.  88  burden  cars,  9  of 
which  were  loaded,  and  a  locomotive  engine, 
making  a  gross  weight  of  163  tons  of  2  240 
lbs.,  not  including  engine  or  tender,  up  a 
grade  of  1B.4  feet  per  mile.  The  train  had  a 
strong  head  wind  against  it  during  the  irhole 
trip,  which,  owing  to  Its  length,  1  206  feet, 
was  sensibly  felt  at  some  exposed  points  of 
the  rosd.  and  must  have  proportlonably 
affected  the  power  of  the  engine. 

WnoHT  AWD  Dimensions  or  the  Ekgike 
••  GowAX  AND  Marx  . " 

Weight  when  empty  21  640  lbs.  In  running 
order,  with  fuel  and  water,  24  660  lbs.,  on 
four  driving  wheels  in  running  order,  or 
with  water,  fuel,  and  two  men,  18  260  lbs. 
Cylinders  12«a  by  16  inch  stroke;  8  wheels,  4 
of  which  are  driving  wheels,  coupled.  8  feet  4 
inches  diameter ;  truok  wheels  2  feet  6  Inches 
diameter.. 

The  weight  of  the  burden  cars  averaged 
from  1.6  to  1.65  tons,  of  2  240  lbs.  each;  they 
were  all  4  wheeled— wheels  3  feet  diameter, 
and  4  feet  6  inches  apart  from  centre  to 
centre. 

The  above  performance,  of  an  11  ton  engine, 
is  believed  to  exceed  any  on  record  in  this  or 
any  other  country." 

From  the  remarks  made  by  Mr.  Milnob 
RoBEBTS  at  the  time  of  the  presentation  t  > 
the  Society  of  the  original  drawings  of  works 
on  the  Reading  Railroad : 

In  regard  to  the  locomotive  '*  Gowan  and 
Marx,"  to  which  Mr.  Robinson  refers  in  his 
letter,  and  upon  the  performance  of  which 
Mr.  NicoUs,  at  that  time  Superintendent  of 
Transportation  on  the  Reading  Railroad, 
made  his  report  in  February,  1840.  allow  me 
to  mention  briefly  some,  of  the  principal  fea- 
tures of  the  road,  the  engine  and  its  perform- 
ance. 

I  recollect  very  well  the  sensation  it  created 
at  the  time  both  in  this  country  and  in  Eu- 
rope, as  showing  a  material  advance  in  loco- 
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motive  coiiBtniction.  Prevloasly,  most  of 
our  locomotives  had  bat  two  driving  wheels, 
and  their  normal  power  of  hauling  was  very 
mach  less  than  that  exhibited  by  the  Qowan 
and  Marx. 

The  Reading  Railroad  had  been  very  care- 
fully  and  Judiciously  located  by  Mr.  Robinson, 
its  Chief  Engineer,  so  as  to  present  only  de- 
scending  or  level  grades  from  the  coal  re- 
region  to  Philadelphia,  in  the  Schuylkill  val- 
ley. There  Is  one  level  of  nine  miles.  The 
aggregate  of  the  levels  between  Reading  and 
Philadelphia  is  27  miles,  being  about  half  of 
the  distance.  The  residue  has  grades  not  ex- 
ceeding 19  feet  per  mile;  the  whole  distance, 
54^  miles,  averaging  8.04  feet  per  mile. 

The  real  test  was  upon  the  9  mile  level, 
where  the  engine  pulled  the  train  through 
some  curves  of  819  feet  radius  at  the  rate  of 
9.8  miles  per  hour;  and  on  a  straight  line 
of  10.5  miles  i>er  hour. 

The  train  conisted  of  101  four-wheeled  cars, 
•which  weighed  154^  tons,  of  2  240  lbs.  (aver- 
age weight  of  single  car,  1.63  tons).  The 
freight  weighed  268A  tons,  of  2  240  lbs.  (aver- 
age load  per  car,  2.66  tons).  Total  weight  of 
train,  exclusive  of  engine  and  tender,  423  tons 
of  2  240  lbs. ;  being  about  39  times  the  weight 
of  the  locomotive,  which  was  11  tons. 

The  weight  of  the  locomotive,  when  empty, 
21  640  lbs.  In  running  ordei.  with  fuel  and 
water,  24  660  lbs.  Weight  on  the  four  drivers, 
in  running  order,  with  water,  fuel  and  two 
men,  18  260  lbs. 

Cylinders  12'i  inches  by  16  inch  stroke;  8 
wheels,  four  of  which  were  driving  wheels, 
coupled,  3  feet  4  inches  diameter;  truck 
wheels,  2^  feet  dlameier. 

The  4  wheeled  cars  had  wheels  8  feet  diam- 
eter, 4  feet  6  inches  apart,  from  centre  to  cen- 
tre. 

Track  laid  with  T  rail,  45  lbs.  per  yard; 
gauge  4  feet  8^  inches. 

The  engine  started  the  whole  train  on  a 
level. 

The  steam  ranged  from  80  lbs.  to  130  lbs. 
The  draft  of  the  fire  was  created  by  the  escape 
steam  passing  into  and  from  a  tubed  exhaust 
box.  "  Reilly's  patent  fan  "  was  used  when 
treeh  coal  was  thrown  on  the  fire,  but  at  no 
other  time. 

The  concluding  remark  of  Mr.  Nlcolls  re- 
port is,  "  The  above  performance  of  an  11 
ton  engine,  is  believed  to  exceed  any  on  re- 
cord In  this  or  any  other  country,"  The  date 
of  this  performanoe  was  February  24,  1840; 
almost  38  years  ago. 

Many  changes,  and  numerous  improve- 
ments have  been  made  daring  these  38  years, 


in  the  construction  and  use  of  American  rail- 
roads, locomotives  and  cars;  and  the  capital 
invested  in  some  of  our  mof<t  Important  roads 
Is,  in  some  cases,  ten,  fifteen,  and  even  twenty 
times  more  than  it  was  origluuliy.  The  busi- 
ness also  has  heen  IramenKely  augmented: 
though  not  proportionally  with  the  augmented 
ed  caiiital.  The  weight  of  the  rail  has  been 
Increased  about  50  i)er  cent.,  the  weight  of  the 
empty  car.  upon  4  wheels,  instead  of  being 
only  3  360  lbs.,  is  at  least  two  and  a-half  times 
as  much,  or,  say  8  400  lbs.,  while  the  freight 
now  carried  is  little  more  than  the  weight  of 
the  car,  whilst  in  1840,  the  car  carried  one 
and  three-fourths  times  its  weight.  At  the 
present  day,  if  the  passenger  cars  and  sleep- 
ers, and  cattle  cars  are  taken  into  the  account, 
he  roads  actually  carry  little,  if  any,  more 
than  the  weight  of  the  cars. 

Locomotives  weighing  f<^r  times  as  much 
as  the  Qowan  and  Marx,  cannot  pull  four 
times  the  amount  of  gross  load  pulled  by  that 
engine;  much  less  can  they  transport  four 
times  her  net  load  of  frelghl. 

Allowing  8  tons  (of  2  240  lbs.)  for  the  weight 
of  a  car,  and  10  tons  (of  2  240  Is.)  for  the  load 
of  each  car.  it  would  require  212  cars,  weigh- 
ing 1  696  tons,  to  carry  2  120  tons  of  load;  the 
total  weight  being  3816  tons. 

The  performance  of  a  44  ton  engine  of  the 
present  day,  might  possibly  be  about  half  of 
this. 

That  Is,  if  it  be  assumed'  that  an  engine 
might  now  pull  a  gross  weight  of  1  908  tons, 
it  would  convey  but  848  tons  of  freight;  or  4| 
times  the  gross  weight  of  the  Gowan  and 
Marx  train,  could  show  only  3|  times  the 
freight  that  was  carried  on  that  train. 

A  batt  e  has  been  raging  f  r  some  years  be- 
tween armor  plates  on  one  side,  and  penetrat- 
ing projectiles  on  the  other;  and  the  question 
may  be  asked,  whether  there  is  not  another 
engineering  battle  now  going  on,  between  the 
weight  and  material  of  the  rails,  to  withstand, 
and  the  weight  and  power  of  the  locomotives 
and  trains  to  destroy.  In  both  cases,  large 
sumsare  needed  to  carry  out  the  experiment^ 
It  is  a  question,  whether  in  the  grandeur  of 
certain  things,  we  may  not  have  passed  the 
economical  point 

An  occasional  reference  to  the  railroad  ex- 
perience of  forty  years  ago,  may  serve  to 
show  that  some  practical  mechanical  knowl- 
edge then  existed,  and  that  it  was  applied 
with  good  results. 

I  can  I  state  as  within  my  own  experience  In 
the  Alleghany  Portage  Railroad,  Pennsylvania, 
in  1834,  that  there  were  performance  of  loco- 
motives built  by  Wm.  Norris,  of  Philadelphia, . 
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in  mnning  OTer  smooth  rttili  up  incllDes  of 
cva  600  feet  per  mile;  and  one  of  his  engines 
At  one  time  conveyed  s  passenger  car,  with 
50  passengers  in  it.  op  an  indine  of  4122  feet 
per  mile,  at  the  rate  of  ten  miles  per  hoar. 

The  Followiko  Lxtteb  has  been  received 
from  the  Ferein  Deutteher  Ingmiturt  (Society 
of  Qerman  Engineers) : 
To  the  American  Society  of  Civil  Engineers  : 
In  the  expectation  that  many  of  the  Ameri- 
can  engineers  who  nuy  visit  the  Exposition 
at  Paris,  wUl  feel  an  interest  in  the  indnstries 
of  Germany,  which,  as  is  known,  will  not  be 
represented  in  Paris,  and  thinking  that  they 
may  desire  on  this  occasion  to  visit  the  fao- 
tnrtes  and  works  of  Germany,  the  Verein 
DnUscker  Ingeniewe  remembering  most  grate- 
fully the  very  kind  and  hospitable  reception 
«p joyed  by  German  engineers  at  the  t>me  of 
tile  Exposition  at  Philadelphia,  offers  most 
heartily  a  cordial  welcome  to  its  American 
colleagues,  and  desires  to  render  all  possible 
service  to  them. 

We  have  therefore  the  honor,  in  the  name 
of  tbe  Yerein,  to  invite  the  members  of  the 
American  Society  of  Civil  Engineers  or  t-nch 
other  American  Engineers  as  may  be  intro- 
■daoed  by  the  Society,  to  visit  the  various  in- 
dustrial districts  of  Germany,  and  we  add 
herewith  a  list  of  persons  who  have  them* 
selves  offered  to  assist  by  information  and 
introductions,  such  visitors  from  the  United 
States  as  may  apply  t  >  them. 

With  high  esteem,  in  the  name  of    the 
VatU  DeuUeher  Ingenieure, 

Fb.  Euleb, 
President. 
Director  of  the  Iron  Works, 

Kaiserlauten. 
Prof.  Dr.  F.  Geaphof. 

Director,  Ckrlsruhe. 
1.  Aachen  District. 
Director  BiUiarz  in  Preussisch  Moresnet  bei 

Aachen. 
Ke»elfabrikant  O.  Piedboeuf,    Professor  G. 
Herrmann,  Professor  Dr.  DUrre,  General- 
director  Landsberg.  in  Aachen. 
Geueraldlrector  Hupperts,  Hechemich. 

2.    Lower  Ruhr  District. 
F.  Oiese,    Dirertor    der    Niederrheinischen 

Htitte  in  Duisburg  und  Hochfeld. 
Fibrikbesjtzer  E.  Beminghaus,  in  Duisburg. 
C.  Erdmanu,  Director  der  Duisburger  Mas- 

chiDenbau-Actiengesellscbaft  in  Duisburg. 
A.  Thielen  und  A.  Coupette,  Directoren  der 
Actiengesellschaft   Phoenix   zn    Saar    bei 
Buhrort 
<3'  Lueg,    Director   der    Actlengesellschaft 
OutehofhangshUtte  in  Oberhansen. 


H.  Jacobi,   Director   der   Aotiengesellsohaft 
QntehoffnnngsbUtte  in  Herkrade. 

Schlink,    Director    der    Friedrich-Wilhelms- 
Htitte  in  Mnlhelm  a.  d.  Buhr. 
3.    Wuppebthal,  Bembchbid,  Solinoen. 

Der  Yorstand  des  Bergischen  Bezirksvereios 
(Yorsitzender :    Ingenienr  Eorse   in    Bar- 
men). 
4.    Other  Districts  op  Westphalia. 

Ingenienr  W.  Briigmann,  Civilingenienr  F. 
Peters.  Dortmund. 

Civilingenienr  Schemeltzer,  Hagen. 

Diaselhof,  Dirigent  des  Wasserwerks  in  Iser- 
lohn. 

5.  SiEOEir  District. 
Civilingenienr  Macco,  Siegen.    Director  Jas- 
per,   CrenzthaL     Ingenienr   Wintersbach, 
Dahlbruch. 

6.  Cassel  District. 

Geh.    Commerzlenrath    O.    Henschel.     ()fa- 

chinerfabrik  von  Henschel  k  Sohn).  Cassel. 
Kgl.  Ober-Haschsnenmeister  Th.  Bute,  Cassel. 

7.    Hakmover  District. 
Maschinenfabrikant    A.     Kntirenagel,     Geh. 

Rath  Professor  Dr.  BUhlmann,  Professor  F. 

Fisher.  Berg-Ingenieur  H.  Reck,  Hannover. 
8.    Maodeburo.  Bermburo  and  Yicinitt. 
Civilingenieur  L.   Schmelzer.  Civilingenienr 

Walkhoff.  Civilingenieur  Buss,  &Iagdeburg. 
P.  Baumann,  firma :    Baumann  k  Magnet, 

Zuckerfabrik  in  Buckau. 
Bergmeister   Lehmer,  Ingenienr  W.  Rothe, 

Beriiburg. 
Fabrikbcaitzer  Mook,  Leopoldshall  bei  Stass- 

furt. 
Ingeuieur  Gottb,  Sachsenber,  Rosslan  a,  d. 

Elbe. 

9.    Bkbun  and  Vicinity. 
Geh.  Rath  Profossor  Reuloaux.  Geh.  Ober- 

baurath    Schonfolder,  Geh.    Bergrath  Dr. 

Wedding,  Berlin. 
Salinendirector  Mosler,  Schimebeck. 

10.    Stettin  Distbict. 
Regierungs  und  Baurath  Dresel.  Schiffbau- 

Director  F.  Haack,  Fabrikeuinspector  Her- 

tel.    Statltrath    Roppen,    Ober-Maschinen- 

meister  Trublseu. 

11.  Silesia. 
Civilingenieur    Riehn,     Gorlitz.      Obergralh 

Althaua,  Breslau.     Kgl.  Ber^werksdiroctor 
Koch,  I  amowitz.    Bergrath  Broja,  Zabrze. 
Hlittendirector     Schrickell,      Civil' ugenieur 
Nack.  Berga88e(>sor  Lucke,  Kattowitz. 

12.  Bavabia. 

G.  Krauss.  Chef,  der  Locomotlvfabrik  Krause 

k  Cio.  MUuchen. 
C.  Llnde,  Professor  am  Polytechnicum,  MUn- 

chen. 
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ZemaDD,  Redacteur  von  Dingler's  P'»lytechni- 

chem  Journal,  Augsburg. 
A.    Frommel,     Geraut   der    Spinnerei    und 

Weberel,  Augsburg. 
G.  Ultsch,  Professor  der  Kgl.  Industrieschule, 

NUrnberg. 
Hilpert,    Director   der    Machiuenbau-Gesell- 

schaft,  NUruberg. 
Professor  Dr.  von  Wagner,  WUrzburg. 
NoU,  Director  der  Waggonfabrik.  WUrzburg. 

13.     Bades. 
Profef for  Dr.  Meidingcr,  Vorsland  der  Lan- 

desgewerbehalle  in  Carlsruhe. 

14.    Palatinate — Saarbruckem, 
Dingier,  Macheneiifabrikant  in  Zweibriickcn. 
Ingenieur  Kanffer.  flrma  :  Eiscnwerk  Kaiser- 

slauten.  Kalserslauten. 
Hans     Schon.     tirnid :      Kamgam spinnerei, 

Kaiserslauten. 
Marzall,  Eisenbahnwerkmcister,  Korn,  Leder- 

fabrikant,  Saarbrilckeu. 
Ingenieur  Brundt.  ftrma  :  Dingier,  Karcber  k 

Cie.,  in  St.  Johann. 
Bergrath  Hoemecko,  Dudwoiler. 
Burbache  HUtte,  bei  SaarbrUckeu. 
Dillinger  Hilttcnwerke,  Saarlouis. 
15.     HiDD.  s   Rbime. 
0.  Heberle,  Director  der  Grube  Friedrichsse- 

gen  bei  Oberlahnstein. 
Helnecke,  Chomiker  In  Oberlahnstein. 
Herzog,  Betriebsingenieur  der  Krupp'schen 

Htittenverwaltung  in  Sayn. 

16.  Lower  Rbixk. 
Bergassessor  von  Velsen,  Bonn. 
Sachs,  Director  der  Gessellscbaft  Humboldt  in 

Ealk  bei  Cdln. 
Ingenieur  C.  J.  Langen,  Cdln. 
Hegener,  Director  der  stiidtischen  Gas  und 

Wasserwerke  in  Coin. 
Prabrikbesitzer    Dr.   Griineberg  (Chemische 

Fabrik),  C«)ln. 

AMENDMENT  TO  BY-LaWS. 

Mr.  F.  Colliugwood  has  proposed  for  the 
consideration  of  the  Society  the  followiug 
amendment  to  the  By-Laws,  and  on  his  mo- 
tion, seconded  by  Mr.  WilHon  Crosby,  it  has 
been  directed  to  he  printed  and  issued  with 
the  aunoiinccmciit  that  it  would  be  regularly 
moved  at  the  approachiufi  Tenth  Annual  Con- 
vention  : 

An  Amendment  to  the  By-Law8,  to  take  the 
place  of  Section  31,  adopted  at  the  Ninth 
Annual  Convention.  April  25th,  1877. 

Section  ....  .\ny  member  entitled  to  vote 
for  officers  of  the  Society  may,  betore  the 
third  Wednesday  of  Sei»tembcr  in  any  year, 
nominate  such  officers  for  the  ensuing  year, 
by  pregenting  the  names  of  such  nominees 


in  writing,  over  his  own  signature,  in  a  sealed 
envelope,  addressed  to  the  Board  of  Direc- 
tion,  and  endorsed,  "  Nominations  for  oi- 
flcers." 

The  Board  of  Direction  or  those  of  its 
members  present  at  a  meeting  of  the  Board, 
to  be  held  on  said  third  Wednesday  of  Sep- 
tember, for  this  purpose,  shall  prepare  a  lii^t 
in  alphabetical  order,  under  the  title  of  each 
office,  of  all  the  persons  thus  nominated  and 
eligible  to  the  respective  offices,  together  «i  li 
the  class  of  membership  of  each  as  to- 
whether  resident  or  non-resident. 

Within  one  week  thereafter,  the  Secretary 
shall  mail  such  list,  with  a  copy  of  this  sec- 
tion, to  all  members  of  whatever  class. 

Members  qualified  to  vote  for  officers  may 
do  so  by  striking  from  or  adding  to  this  list. 
and  return  the  same  as  their  ballots,  but  eat-h- 
ballot  shall  contain  not  more  than  one  name 
for  President,  one  for  Secretory,  one  for 
Treasurer  and  one  for  Librarian,  two  names 
for  Vice-President  and  five  names  for  Di- 
rectors. Of  these,  one  Vice-President,  the 
Secretary,  the  Treasurer,  the  Librarian  and 
three  Directors  must  bo  resident  members. 

The  vote  shall  be  by  letter,  in  like  manner 
as  prescribed  for  admission  to  membership, 
and  be  canvassed  at  the  Annnal  Meetings 
next  succeeding  said  third  Wednesday  in 
September. 

The  presiding  officer  shall  appoint  three  or 
more  tellers  for  the  canvass,  who  shall  reject 
all  ballots  not  in  conformity  with  the  Consti- 
tution and  By-Laws,  and  report  the  result  in 
full  to  the  meeting  in  writing ,  such  report  to 
be  preserved  by  the  Secretary  for  reference. 

The  nominee  for  any  office  receiving  the 
greatest  number  of  legal  ballots  shall  be  de- 
clared elected  to  that  office. 

If,  in  any  case,  in  consequence  of  two  or 
more  nominees  receiving  an  equal  number 
of  votes,  there  is  no  election  of  a  particular 
officer,  the  members  present,  who  are  entitled 
to  vote,  shall  elect  such  officer  by  plurality 
ballot,  from  those  nominees  receiving  the 
highest  number  of  votes. 

A  ballot  entirely  in  writing  shall  not  be 
rejected  for  that  rea«<m. 

Mr.  Edward  P.  N«)rth  ba«»  proposed  for  the 
consideration  of  the  Society  the  following 
amendment  to  the  Constitution,  and  on  hi** 
motion,  seconded  by  Mr.  M.  N.  Forney,  it  lias 
been  directed  to  be  printed  and  issued  with 
the  announcement  that  it  would  be  offered  at 
the  approaching  Tenth  Annual  Convention: 

Amendment  to  CoNfiTixuxios.— To  amend 
Article  V,  as  far  as  relates  to  the  election  ol  a 
Secretary,  as  follows  : 
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Hereafter  the  Secretory  sball  be  appointed 
by  the  Board  of  Direction,  and  bold  bis  office 
during  their  pleasure. 


This  amendment  shall  take  effect  on  its 
passage,  and  its  provisions  shall  apply  to  the 
Secretary  elected  in  November  next. 
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Trans,  and  ed.  by  A.  W.  Bennett,  of  St. 
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Brakes  :  Continuous  liailway  .    A  Letter 

to  the  Right  Hon.  Sir  Charles  Adderley, 
President  of  the  Board  of  Trade.  By  a  fre- 
quent Hallway  Traveler.  I^ndon.  8vo. 
Tntbner.    6d. 

Bridges  ;  Practical  Treatise  on  the  Construc- 
tion of  Iron  Highway .     For  the  use  of 

Town  Committees  :  together  with  a  short 
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gravio»;8.  A.  P.  Boiler,  A.  M.,  C.  K.  New 
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D.  Palgrave,  CI<Tk-.\Ksi«t.  of  the  Ho\it*e  of 
Commons.     London.    Knight  dr  Co.     Is.  6d. 

Chemistry.    Industrial   .    A  Manual  for 

Technical  Schools.  Chemints  aud  Manufac- 
turers, Based  upon  a  translation  (partly  by 
Dr.  T.  Barry)  of  Stohmann  (c  En^ler's  (i»r- 
man  edition  of  Payens  Precis  de  Cheniie 
Industrielle.  Edited  throughout  and  aug- 
mented by  B.  H.  Paul,  Ph.  D.  Illustrated 
by  698  Engravings  and  containing  nearly 
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Corporations.  The  New  York  Act  for  the 
Formation  of  for  Mauufaciuriug,  Min- 
ing, Mechanical,  and  other  purposes.  \\  ith 
all  the  Ameudinents.  Notes.  Forms,  ami 
Index.  Coin|)iIe(l  by  a  member  of  the  New 
York  Bar.  New  Vork.  12mo.  Bakf-r,  ViHtr- 
hiMdtCo.     $0.60. 

Design  ;  a  Prioier  »>f .     Charles  A.  Barry. 

Supervisor  of  Drawing,  Public  Schools,  Bos- 
ton.   Lee  <f  Shrpard.    (.\nnounceiuent  ) 

Drainage-     Hou^e  aud  water  service  in 

cities,  villages,  and  rural  neighborhoods. 
With  iucideuUil  connideration  of  causes  ai- 
fecting  the  hralthfulncss  ol  dwelliuKK.  Jas, 
C,  Bay  lea.  New  York.  8vo.  D.  Williams. 
$3.00. 

Drawing.  An  Elementory  Course  of  Geo- 
metrical   ;  conUining  Problems  on  the 

Right  Line  and  Circle,  Conic  Section  and 
other  Cnrves,  the  Projection,  Section,  and 
Intersection  of  Solids,  the  Development  of 
Surfaces,  aud  Isometric  Perspectives.  With 
38  Plates.  16  by  20.  George  L.  Voee.  Bos- 
ton,   l^e  <£  Shtpard.    (Announcement.) 

Elements  of  Machine  Construction,  or 

Machine  Drawing,  with  some  Elements  of 
descriptive  and  rational  cinematics.  A  text 
book  for  schools  of  Civil  and  Mechanical 
Engineering  and  for  the  use  of  Mechanical 
Estobllshments,  Artisans  and  Inventors — 
coutaintug  the  principles  of  Gearing,  Screw 
Propellers,  Valve  Motions,  aud  Governors, 
and  many  standard  and  novel  examples, 
mostly  from  present  American  practice.  S. 
Edward  Warren,  late  Professor  in  the  Rens- 
selaer Polytechnic  Institute.  New  York. 
2  vols.  8vo.  illus.  plates.  WHey  d  Sons.  $7.50. 

Industrial— romprising  the  Descriptitui 

and  uses  of  Drawing  Instruments,  the  cou- 
stniction  of  Plane  tlgures,  the  Projections 
and  settioiis  of  Geometrical  Solids.  Archi- 
tectural Elements.  M<'chani>*m  and  To|)o- 
grapliicul  Drawint^.  for  the  use  of  m^emies 
and  common  Hchooln.  By  Prof.  D.  H.  .Ma- 
han.  Ke\isctl  aiul  eiilarRed  and  chapter  on 
colored  toiJou'iajihy  ad<lfd  by  Prof.  D.  F. 
Thonii)Kf)n  <>f  Troy.  New  York.  8vo,  :J0 
jdatps.     Hi/*"/  d-  .Sons.     $3.50. 

Dynamics,      l-.iements    of ;      Mechanics. 

Wiih  niJiner(»UH  K.varnples  and  Examinatjiii 
(Questions.  J.  Blaikie.  Edmburgh.  Post 
Hvo.   Simpk'in,  Linulini.    3s.  Gd. 

Euj'inet nnt,',     .Vid    book    to   enterprix*^ 

abroad.  K\viu;<  MatlieHou.  Londou.  Bvo. 
Spftiis,     rjs.  t;d. 

Enfjineers.  Proceedings  of  the  A<'sociatioij 
ot  Munu  ipal  >iud  Saiiit  iry and  Survey- 
ors. Edited  by  L.  .\n;;».d.  Loudon.  Vol. 
3.    Hvo.     Sftoiif.     Ills.  (;d. 

Explosives,     (iuide  hook  to  the Act,  IHT.*. 

For  the  use  ot  local  authorities  and  their 
officers.  By  Major  Maj.-udi.*,  K.  A..  H.  M. 
Insjjector  of  Explosives.  By  authority. 
Bound  in  leather,  320  pages  Londou. 
Knight  <£  Co,     28. 
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Oraphical  Statics.    Elements  of and  their 

application  to  Framed  Stmctares.  With 
numerous  practical  Examples :  Cranes, 
Bridge,  Roof  and  Suspension  Trusses ; 
Braced  and  Stone  Arches  ;  Pivot  and  Draw 
Spans  ;  Continuous  Girders,  etc  ;  together 
with  the  best  methods  of  calculation,  and 
containing  also  new  and  practical  formuln 
for  the  Pivot  or  Draw  -span.  Braced  Arch. 
Continuous  Girder,  kc  2  volumes,  8  vo;  1 
vol.  text  and  1  vol.  plates— 2d  ed.  Prof.  A. 
Jay  DuBois,  Professor  of  Engineering  in 
ShefReld  Scientific  School— late  Professor  at 
Lehigh  University.  New  York.  Wiley  d 
Sons.  $5.00. 
Guide.  The  Pacific  tourist,  illustrated  trans- 
continental   of  travel  from  the  Atlantic 

to   the    Pacific   Ocean.    1878.    New  York. 
4to.    H.  T.  WiUiami.     $1.60. 
Iron  and  Steel.    The  calculations  of  strength 
and  dimensions  of  iron  and  steel  construc- 
tions ;  with  reference  to  the  latest  experi- 
ments.    By  Prof.  J.  J.  Wey ranch,  of  Poly- 
tdchnic  Institute  of  Stuttgart    Translated 
by  Prof.  H.  Jay  DuBois.    The  only  author- 
ized translation .    In  1  vol.   New  York.   8vo, 
plates.    Wiley  dt  Sons.    $1.60. 
Indian  Population— How  shall  we  treat  the 
red  msn?    Lieut.  E.G.  Otis,  U.  S.  Army. 
New  York.    12mo.    Sheldon.    $1.60. 
Irrigation.     Facts   and   Fallacies   regarding 

as  a  Prevention  of  Famine  in    India. 

John  Dacosta.  London.  8vo.  W.  H.  Allen. 
6d. 

Mochnnics.     Principles   of  Elementary 

designed  to  give  more  attention  to  the 
fundamental  principles  of  mechanics.  De- 
Tolson  Wood,  Prof,  of  Mathematics  and 
Mechanics  in  Stevens  Institute.  New  York. 
12mo,  illus  ,  cloth,  150  pp.  Wiley  &  Sons. 
$2.00. 

Military  Engines  ing.    Instructions  in '. 

Vol.  I,  part  4.  Military  Mining,  compiled  at 
the  School  of  Military  Engineering.  Chat- 
ham. 2d  ed.  Post  8vo.  British  Govern- 
ment Publication.    Is.  6d. 

Mitieralogy.  A  Text-Book  uf ,  Based  upon 

the  System  of  Mineralogy  by  J.  D.  Dana. 
Embracing  an  extended  treatise  on  Crystal- 
ography  and  Physical  Mineralogy.  By  E.  S. 
Dana,  Curator  of  Mineralo  y,  Yale  College. 
With  upwards  of  .SOO  woodcuts,  and  one 
colored  plate.  New  York.  8vo,  cloth.  24£d. 
Wiley  k  Sons.    $5.00. 

,  A  Mauual  of  Determinative and 

Blow  Pipe  Analysis,  byGeorge  Jarvis  Brush, 
of  Sheffield  Scieutiflo  School.  New  York. 
8vo.    ad  Ed.     Wiley  k  Sons.     $3.00. 

,  A  new  revision  of  the  above,  with  New 

Notation,  conforming  with  Dana's  Text 
Book  on  Mineralogy.  Wiley  k  Sons.  (An- 
nouncement.) 

Modem  Countries,    Resources   of . 

Alex.  J.Wilson.    2  vols.  8vo.  Scribner,  WeU 
ford  k  Armstr^mg.     $1'^.00 
Navy.  Records  of  Living  Officers  of  the  United 

States and  Marine  Corps.   Comp.  from 

official  sources.  Lewis  R.  Hamersly.  Phil- 
adelphia. 3ded.rev.  8vo.  Lippincott.  $5.00. 

,  The  Gun,    ^vam,  and  Torpedo  ;  or. 

Manoeuvres  and  Tactics  of  a  Naval  Battle  of 
the  Present  Day.  By  Com.  Gerard  Noel, 
R.  N..  the  Royal  Yacht.  London.  Crown, 
8vo.  illus.  Simpkin.  8s.  Od. 
Painting.  Studio,  Field  and  Gallery,  A  Man- 
ual of ,  for  the  Student  and  Amateur, 

with  information  for  the  general  reader. 
Horace  J.  Rollin.  New  York.  12mo. 
Appleton.    $1.50. 


Pennsylvaiia  Rail  Road.    History  of  the 

,    Republished  from  the  London 

Engineering.  220  pp.  of  text.  60  iUuatra- 
tions,  more  than  100  tables.  79  plates,  in- 
cluding about  ?6  double  page  plates.  1  vol. 
folio,  450  pp.  Half  morocco.  Sold  by  sub- 
scription. Wiley  k  Sons.  Previous  to  is- 
sue, $16.00  ;  after  issue,  $20.00. 

Perspective,  Second  Grade (Theory  and 

Practice).  Specially  prepared  for  the  uae 
of  Art  Students.  H.  J.  Dennis.  London. 
4to.    BaiUiere.    2s.  6d. 

Pocket  Book  of  Usaful  FormnlsB  and  Memo- 
randa for  Civil  and  Mechanical  Engineers, 
with  a  valuable  contribution  on  Telegraphs 
by  R.  S.  Brough  and  Paget  HIggs.  G.  L. 
Molesworth.  London,  a^imo.  19th  Ed. 
Spons.,    Cifl. 

Railway  Manual.  Bradshaw's ,  Share- 
holder's Guide,  and  Official  Directory  for 
1878.  London.   Poet8vo.   W.J.  Adams.  128. 

Sanitary  Engineering  Wholesome  Houses : 
Being  an  Exposition  of  the  Banner  System 
of  Sanitation.  25ih  ed.  Ed.  G.  Banner. 
London.  12mo.  illus,  Crosby,  Lockwood  k 
Co.    U. 

.     Practical  Information  as  to 

the  Law  relating  to  the  Removal  of  Nui- 
sances and  Public  Health.  London.  Knight 
k  Co.    Is. 

Science  Lectures  at  South  Kensingtoo,  Vol. 
I.  ByCapt  Abney,  R.E.,  F.RS.;  Professor 
Stokes,  Professor  Alexander  B.  W.  Ken- 
nedy. C.E.;  F.  J.  Bramwell,  Esq..  C  E., 
F.R.S.;  Proiessor  F.  Forbes,  H.  C.  Sorby, 
F.RS  ,  J.  T.  Bottomley,  M.A.,  F.RS.;  Sid- 
ney H.  Vines.  B  A.,  B.Sc.;  Professor  Carey 
Foster.  New  York.  12mo.  i/ocm t//an.  $1.75. 

Sea  Terms,  French and  Phrases. 

By  Lieut.  Pornain.  French  Navy.  London. 
8vo.    Simpkin.    48. 

Steam  Engine.    The  Theury  of  the 

Trans,  from  the  4th  ed.  of  Weisbach's  Me- 
chanics, by  Prof.  A.  Jay  DuBois.  With  an 
Appe*^dix  of  Practical  Examples  of  Station- 
ary, Marine  and  Locomotive  Engines,  show- 
ing American  practice,  by  R.  H.  Buel.  New 
York.    8vo,  illus.     Wiley  k  Sons.     $6.00. 

Simp  e   and   Compound   Engines. 

Their  Relative  Merits,  by  Niel  MacdougaU. 
Esq.,  Admiralty,  London.  Second  Edit., 
demy  8vo»  ills.    3s.  6d. 

Statistical   Tables.    Hubner's  Universal  

containing  Area  in  square  mileiei;  Forms 

of  Government ;  Head  of  ditto  ;  Population; 
Expenditure  ;  National  Debt;  Paper  Money; 
Notes  in  Circulation  ;  Standing  Army  ; 
Navy  ;  Merchant  Vessels  ;  Imports  ;  Ex- 
ports ;  Chief  Native  Produce ;  Money, 
Weights,  and  Measures  ;  Chief  Towns  and 
Seaports  ;  Population  of  Cities  of  all  Coun- 
tries in  the  World.  1  sheet  imperiaL  Lon- 
don.    Trubner.    Is.  9d. 

Trades  Unionism and  its  Resulta. 

Five  LctterH  in  the  Times,  with  some  addi- 
tions, by  Sir  Edmund  Beckett  London. 
Crown  8vo.    Crosby,  Lockwood  k  Co.    6d. 

Tree  Culturist.    Fuller's  Forest . 

The  CultiVHtion  of  Forest  Trees  for  Shade, 
for  Shelter,  for  Fuel,  for  Timber,  and  for 
Profit.  Illus.  New  York.  Am.AewsCo.  $1.00. 
Elliott's  Lawn  and  Shade  Trees. 


For  Planting  Parks.  Gardens,  Cemeteries, 
Private  Grounds  and  Avenues.  Fully  illus- 
trated and  described.  New  York.  Am. 
i\ews  Co.  $1.00. 
Tunnelling.  Explosive  Compounds  and  Rock 
Drills.  Giving  the  details  of  Practical  Tun- 
nel Work.     Properties  of  Modern  Explo- 


Digiti 


ized  by  Google 


31 


idTes,  Principles  of  Blasting,  and  Desciip- 
tlons  and  Use  of  the  varioUH  Rock  Drills  and 
CJompressors.  together  with  American  and 
Foreign  Systems  of  Arching,  snd  Tables 
showing  Cost  and  Dimensions  of  over  170O 
Tunnels  from  every  part  of  the  world,  and 
PmAIes,  Maps,  and  over  1000  illustrations, 
by  Henry  9.  Drinker.  Mining  and  Civil  Engl- 
neer.  New  York.  4to.  WiUy  k  Sons.  Sold 
only  by  subscription.  Price,  previous  to 
issue.  $16.00  ;  subsequent  to  issue.  $20.00. 

Ventilation     A  Treatise  on Comprising 

lectures  delivered  before  the  Franklin  Insti- 
tute.  showing  the  great  want  of  improved 
methods  of  Ventilation  in  our  buildings, 
giving  the  Chemical  and  Physiological  pro- 
cess of  Respiration,  comparing  the  effects 
of  the  various  methods  of  heating  andlight- 
ing  upon  ventilation,  etc.  Illustrated  by 
many  plans  of  all  classes  of  public  and  pri- 


vate buildings,  showing  their  present  de> 
fects,  and  the  best  means  of  improving 
them,  by  L.  W.  Leeds.  New  York.  New  ed. 
1  vol.  8vo.  illus.  plates.  WiUjf  k  Sons. 
$2.50. 

Vision.  On  defects  of which  are  re- 
mediable by  optical  appliances.  A  course 
of  lectures  delivered  at  the  Royal  College  of 
Burgeons  of  England.  Robt.  Brudenell 
Carter.  London.  8to.  ilacmiUan,  Is'ew 
York.     $2.60. 

Water  Supply  of  Cities  and  Towns.  A  Com- 
prehensive Treatise  on  the — 

With  numerous  specifi- 
cations of  existing  water  works.  William 
Humber.'  London.  1st  American  edition. 
4to,  lUns.,  and  60  double  plates.  Geo.  H. 
Frott  (Engineering  Netog)  Chicago.  Issued 
in  12  parts.  For  each  part,  $1.26  ;  for  12 
parts.  $10.00. 


ADDITIONS  TO 

LIBRARY     AND     MUSEUM. 


From    Administration    des    Fonts    et 
Chaussees,  Paris  : 
Annales  des  Ponts  et  Chanss^es,  March.  1878. 
From  Argentine  Scientific  Society,  Bue- 
nos Ayr«»8: 
Annsls  of  the  Society,  February  and  March. 
1878. 

From  Auiitrian  Society  of  Engineers  and 
Architects,  Vienna: 
Transactions  of  the  Society,  Parts  3  and  A, 
1878. 

From  Theodore  B<'lpaire,  Paris: 
Tables  permettant  d'eifettiier  rapideraent  les 
calculs  reUtifs  a  la  stabilite  des  voQtes. 
Theodore  Belpaire.  Paris. 
Esssi  d'une  Thfeorie  des  Voutes  en  berceau, 
en  arc  de  cercle  et  en  plein  centre.  Tboo. 
Belpaire,  Paris. 

From  Boston  Public  Library: 
The  Bulletin  of  the  Library.  No.  45.    April, 
1878. 

From  the  Buffalo  Board  of  Water  Com- 
missioners: 
Ninth    Annual  Report    of   the  Buffalo  City 
Water  Works  for  1877.     Buffalo. 

From  the  Engineers'    Club    of  Phila- 
delphia : 
Report  of  the  Committee  of  the  Clnb  on  the 
Metric  System  of  Weights  and  Measures. 
Philadelphia.  1878. 

From  the  Hanover  Society  of  EngineerH 
and  Architects: 
Transactions  of  the  Society,    Part  2,  1878. 
Hanover,  1878. 

From  D.  Farrand  Henry,  Detroit,  Mich- 
igan: 
The  26th  Annual  Report  of  the  Board  of  Water 
Commissioners.    Detroit.     (3  copies.) 
From  A.  L.  flolley,  New  York: 
The  Strength  of  wrought  iron  as  effected  by 
its  composition  and  by  its  reduction  In  roll- 
ing.   Philadelphia,  1878.     (10  copies.) 

From  the  Imperial  Russian  Polytechnic 
Society: 
Proceedings  and  Transactions  of  the  Society. 
Vol.  L.  1878.    St  Petersburgh. 


From  the  Institution  of  Civil  Engineers: 
Minutes  of  Proceedings  of  the  Society.    VoL 
LI.    Session  1877-78,  Part  1.    London. 
From  John  B.  Jervis,  Rome.  N.  Y. : 
The  Future  of  the  Erte  Canal.    John  B.  Jer- 
vis.   1878. 

From  the  Ministry  of  Public  Works, 
Paris,  France: 
Year  Book  of  Public  Works   for  year  1878. 
Paris. 

From  E.  P.  North,  >'ew  York : 
Salisbury  iron,  its  composition,  qualities,  and 

uses.    Salisbury,  Conn. 
General  I'owder  and  Electric  Blasting  Appa- 
ratus.   May,  1878.    Laflin  k  Rand  Powder 
Co.,  New  York: 

From  the  North  of  England  Institute  of 
Mechanical  and  Mining  Engineers: 
Transactions  of  the  Society.  November  and 
December,     1877.       Newcastle-upon-Tyne, 
1878. 

From  Charles  Psine,  Cleveland,  Ohio: 

Eighth  Annual  Report  of  the  President  and 

Directors  of  the  Lake  Shore  and  Mi  hifran 

Southern  Railway.     1877.    Cleveland,  1878. 

From  Ernest  Pontzen,  Paris.  France: 

Etude  sur  I'Exploitation  des  Cbemins  de  fer 

par  I'Etat.    M.  F.  Jarqulen.  Pans. 
Der  Lnpkower  Tunnel  der  Ersten  ungarisch 
galizischen    Eizenbahn.    ^Rudolph    R.    V. 
Gunesch.  Vienna. 

From  I^vi  W.  Post,  Jersey  City: 
Annual  Report  of  the  Chief  Engineer  of  the 
Board  of  Public  Works  of  Jersey  City.     De- 
cember 31.   1877.      New  York,   1878.      (10 
copies.) 

From  the  Railroad  and  Warehouse  Com- 
mission of  Illinois: 
Seventh  Annual  Report.    Springfield,  HI. 

From  Hon.  Saml.  J.  Randall : 
Congressional  Record.  46th  Congress.  2d  Ses- 
sion.   April  '2l8t,  1878.    Washington. 
Frou)  I.  W.  Smith.  Sacramento,  Cal.: 
Report  of  the  Board  of  Tmnsportation  Com- 
missioners to  the  Legislature  of  California, 
December,  1877. 
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Explanation  of  Tables,  *c..  Supplementary 
Report  of  Board  of  Trausportution  Com- 
miBBioners*  of  California,  January  14th, 
1878. 
Blanks  for  years  1876  and  1877  for  reports  of 
railroads  to  Board  of  Transportation  Com- 
missioners of  California. 
Legislative  Acts  in  relation  to  Railroads  of 
California.    1878. 

From  J.  Herbert  Shedd,  Boston: 
Report  in  relation  to  Sewerage  of  the  City  of 
Lynn,  and  a  report  of  the  Committee  on 
Drainage.    J.  Herbert  Shedd.    Lynn.  1877. 
From  the  Saxon  Society  of  Engineers 
and  Architects.  Lelpsic : 
Transactions  of  the  Society.     1877. 

From  the  Technical  and  AdministratiTc 
HUitai7  Committee,  Vienna: 
Commnnicatlous  upon  Artillery  and  Engineer- 
ing Operations.    2d  part.    1878. 

From  the  Treasury  Department,  Wash- 
ington : 
Annual  Report  of  the  Light  House  Board  to 
the  Secretary  of  the  Treasury.    1877. 

From  R.  H.  Thurston.  Hoboken,  N.  J.: 
Thermal   and    Mechanical  Properties  of  Air 
shown    by   lithoRraphed   curves     due    to 
changes  of  temperature,  pressure  and  vol- 
ume.   R.  H.  Thurston.    1877. 


Abstract  of  Statement  of  the  extent  and  char- 
acter of  the  work  of  the  United  States  Board 
appointed  to  test  Iron,  Steel,  and  other 
Merals.    R.H.Thurston.    Salem,  Mass. 

On  a  new  method  of  planning  researches,  and 
of  representing  to  the  eye  the  results  of 
combination  of  three  or  more  elementa  in 
varying  proportions.  R.  H.  Thurston.  Sa- 
lem, Mass. 

The  Growth  of  the  Steam  Engine.  R.  H. 
Thurston,  New  York,  1878. 

From  8  Whipple.  Albany,  N.  Y. : 

An  investigation  as  to  the  mode  and  amount 
of  attraction  between  large  and  sroall 
bodies  in  contact  or  at  small  distances.  S. 
Whipple.  Albany.  N.  Y.,  1877.  (several 
copies.) 

From  H.  M.  Wightman,  Boston: 

Annual  Report  of  the  City  Engineer  of  Bos- 
ton for  the  year  1877. 

From  W.  W.  Wilson.  Yonkers,  N.  Y.: 

Fifth  Annual  Report  of  the  Board  of  Water 
Commissioners  of  the  City  of  Yonkers.  1877. 
From  David  Williams,  New  York: 

The  Metollurgical  Review.    Vol.  L 

From  A.  F.Wrotnowski.  New  Orleans,  La. : 

Report  of  the  Board  of  State  Engineers  of 
Louisiana  for  the  year  1H76.  New  Orleans, 
1878. 


ANNOUNCEMENTS. 


Thk  Tekth  Annual  Convention  of  the 
Society  will  be  held  at  Boston,  beginning 
Tuesday,  June  18th,  1878. 

Sf'ssions  for  the  consideration  of  profes- 
sional subjects,  and  one  for  the  transaction 
of  business  will  be  held. 

The  meetings  of  the  Convention  will  be 
held  in  the  Hall  of  the  Massachn setts  Insti- 
tute of  Technology,  on  Boylston  street,  which 
has  been  kindly  placed  at  the  disposal  of  the 
Society  for  this  purpose. 

The  first  session  of  the  Convention  will  be 
at  10  A.  M.,  Tuesday,  June  18tb,  and  for  that 
and  the  following  days  the  following  general 
programme  is  proposed : 

TuKHDAY,  Junk  18th.-— Sessions  at  10  a.  m., 
and  at  7)  p.  m.  During  the  afternoon,  by 
invitation  of  the  Boston  Society  of  Civil  En- 
gineers, an  excursion  will  be  made  by  rail  to 
Newton  Upper  Falls  (Aqueduct  Bridge,  Bos- 
ton Water  Works),  thence  returning  to  the 
city  via  the  Chestnut  Hill  Reservoir  and  sub- 
urbs of  Boston. 

Wkdnesdat.  June  19tb.— Sessions  at  10 
A.  M.,  and  at  7^  p.  m.  Such  portion  of  the 
evening  session  as  may  bo  determined  upon 
to  be  for  the  transaction  of  business.  During 
the  afternoon  several  excnrsions  to  places  of 
interest  about  the  City  of  Boston  will  be  made. 
Each  of  these  excursions  will  be  in  charge  of 
ft  member  of  the  Local  Committee,  and  visi- 
tors will  elect  which  one  to  join. 


Thubsday.  June  20th.— By  invitation  of  the 
Boston  Board  of  Trade,  an  examination  of  the 
upper  harbor  of  Boston  and  its  Improvomentfi, 
and  an  excursion  down  the  harbor.  Conven- 
tion dinner  in  the  evening,  at  the  Hotel 
Brunswick. 

Friday,  June  21st.— By  train  to  Lowell, 
and  examination  of  the  works  of  interest 
there.  Thence  to  Lawrence,  and,  after  yisit- 
ing  that  City,  return  to  Boston. 

By  invitation  of  Gen.  A.  P.  Rockwell,  Presi- 
dent of  the  Eastern  Railroad,  an  excursion 
will  be  made  over  that  road  to  North  Conway, 
and  thence  by  the  Portland  k  Ogdensburg 
Railroad  to  the  Incline  at  Mount  Washington. 

The  following  is  a  list  of  topics  to  be  con- 
sidered with  reference  to  papers  published 
in  Transactions  during  the  preceeding  year  : 

BniDGEs. 

CXL.  Approximate  determination  of  stresses 
in  the  Eye-Bar  Head.    William  H.  Bu&k. 

CXLIV  and  CXLIX.  ReUtive  quantities 
of  material  in  bridges  of  different  kinds, 
of  various  heights.    Cuaelks  E.  Emest. 

CXLVII.  Proportion  of  Eye-Bar  Heads  and 
Pius  as  determined  by  experiment.  C. 
Shaleb  Smith. 

CLVI.  A  new  method  of  detecting  overstrain 
In  iron  and  other  metals,  and  its  applica- 
tion in  the  investigation  of  the  canses  of 
accidents  to  bridges  and  other  constmc- 
tions.     RoBEBT  H.  Thubston. 
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SOILEBfl. 

CXLI.  Coonected-Arc  Bfarine  Boilers,  a  de- 
monstration of  the  principles  of  their 
(■onstructioD.    Obables  E.  Emkbt. 

Discoaaion  on  abore  pa{)er.    J.  Foster 

FukGO.    Vol.  VI.,  page  294. 

CMI.  Notes  and  Experiments  on  the  use 

and  testing  of  Portland  Cement.  William 

W.  Maclat. 

Djma. 

CXLVIII.  Wing   Dams  in   the   Mississippi 

at)OTe  the  Fallti  of  St.  Anthony.    Edwabd 

P.  NOBTH. 

Htdbatjlics. 

CXXXIX.  The  Consumption  and  Waste  of 
Water  delivered  by  Public  Works.  Jamks 
H.  Hablow. 

CXLV.  The  flow  of  water  In  open  channels. 
Theodobk  6.  Ellis. 

CLTV.  A  peculiar  case  of  failure  in  a  water 
main.    D.  MrN.  STArFFER. 

—  Discusalon  on  above  paper.  Vol.VII,  p.  15. 
Mamjsbt. 

CLI.  Xomenclature  of  Building  stones  and 
9tone  Masonry.  J.  Jambs  R.  CROEi«,  Wil- 
liam £.  Merrill  and  Kdoab  B.  Van 
Winkle. 

MlXES  AMD  BLASTTNU. 

CXLII.  On  the  simultaneous  ignition  of 
thousands  of  mines  and  the  moKt  advan- 
tageous grouping  of  fuses.  JuLiUh  H. 
Strizdimger. 

CLIII.   On    igniting    blasts  by    means    of 
electricity.    Jcliuh  H.  Stricdinueb. 
Peijsebtatiox  of  Timber. 

Discusaioo  on  this  subject.      Vol.  VI, 

page  189. 
Bailboadk. 

CLVni.  Conatniction  and  operation  of  the 
Incline  Plane  Railroad  at  Madison.  Ind. 
M.  J.  Bkckkb. 

BlVEBS  AKD  HaBBOBS. 

CXLUL  Improvement  of  Entrance  to  Oal- 
vesfcon  Harbor.    Chablrs  W.  Howell. 

CLV.  The  Improvement  of  the  South  Bos- 
ton Flats.    Edward  S.  Puilbbick. 

Discussion  on  Levees  as  a   system  for 

reclaiming  low  lands.  J.  Fostbb  Flaoo. 
Vol.  VI,  page  306. 

^TIAM  E}(GIKES. 

CLVU.  Steam  engine  economy.    A  uniform 

bifiia  for  comparison.  Cuables  E.  Emkbt. 
Strvets. 
CIXXVIU.  C-^ordinate  Surveying.  Henbt 

F.  Wallivo. 
CXLVL  A  novel  railroad  aunrey.    Thomas 

S.  Habdkk. 
CL.  Description  of  survey  for  determining 

the  slope  of  water  anrface  in  the  Erie 

CaoaL    William  H.  Sbjuilbx. 


In  addition  to  the  above  papers,  it  is  ex- 
pected that  the  following  subjects  will  be  pre- 
sented by  papers  printed  previous  to  the  date 
of  the  Convention,  or  read  at  its  meeting  : 
Dams  across  Water  CourseH.    William  J. 

McAlpimc. 
The  rain  fall  during  a  storm  in  October, 

1869.    Jam  PS  B.  Fbawcis. 
The  law  of  Tidal  Currents.      J.  H.  Stbibd- 

ISOEB. 

The  South  Pass  Jetties  ;  descriptive  and 
incidental  notes  and  m<*nioranda.  E.  L. 
Cokthell. 

Discussion  on  the  preceding  paper.  Charles 
W.  Howell. 

Reminii«rences  and  experiences  of  early  eu- 
glneeriog  operations  on  railroads,  with 
c'Hpecial  reference  to  steep  inclines. 

No.  1,  W.  MiLSOB   ROBEBTS. 

No.  2,  William  J.  MoAlpiic*. 
Resistances  on  Railway  Curves.  8.  Whinebt. 
Notes  on  the  papers  in  reference  to  Incline 

Pbines  and  ResiMtances  on  Railway  Curvet. 

—Octave  Chanttte. 
Agricultural  Drainage.      Ed.  N.  Kibe  Tal- 

COTT. 

A  graphic  method  of  representing  railroad 
accounts.    Charles  Latimer. 

Science,  old  and  new.  Its  relation  to  Engi- 
neering.   W.  MiLNOR  Roberts. 

The  Mississippi  River.— B.  M.  Habbod. 

Brick  Arches  for  Large  Sewers.   R.  Hebimo. 

Improvement  of  Galveston  Harbor  (2d  Pa- 
per).   C'HARLEH  W.  Howell. 

The  Flow  of  Water  in  Pipes.  Chables  G. 
Dabrach. 

The  proper  arrangement  and  ventilation  of 
house  drains.    Charle«  K.  Fowlkr. 

On  a  newly  discovered  relation  between  the 
tenacity  of  metals  and  their  resistance  to 
torsion.    It.  H.  Thurston. 

On  Oauging  Streams.   Clemens  Herschkl. 

Members  of  the  Society  are  earnestly  re- 
quested to  furnish  information  or  memoranda 
upon  any  of  the  subjects  referred  to.  They 
are  als**  invited  and  expected  to  tiike  part  in 
the  discussions  either  in  person  or  by  send- 
ing to  the  Secretary  notes  for  presentation. 

In  either  case,  it  will  assist  the  Committee 
in  arranging  the  details  for  sessions  of  the 
Convention,  if  Members  expecting  to  take 
part  in  the  discussions  will  notify  the  Secre- 
tary at  once  to  that  effect. 

Reports  will  be  expected,  as  follows  : 

From  Committees  on  Oauging  of  Streams, 
J.  James  R.  Croes,  ChairmaL  ;  Permanent 
Quarters  for  the  Society,  John  Bogart,  Chair- 
man ;  Resistances  of  Railway  Trains,  William 
P.  Shinn,  Chairman  :  Uniform  Accounts  and 
Returns  of  Railroad  Companies,  William  P. 
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Shinn,  Chairman  ;  Tests  of  American  Iron 
and  Steel.  W.  Sooy  Smith,  Chairman  ;  On 
Exhibit  at  the  Paris  Exposition,  Geo.  S.  Mori- 
son,  Chairman  ;  The  Centennial  Commission 
of  the  Society,  Theodore  G.  Ellis,  Chairman. 

Members  who  intend  to  be  present  at  the 
Convention  are  requested  to  immediately 
notify  the  Secretary  to  that  effect,  either  upon 
the  blanks  already  sent  out  or  otherwise. 

Transportation  for  Members  has  been  al- 
ready secured  over  many  lines,  and  it  is 
hoped  will  be  obtained  over  others.  Notice 
of  what  can  be  furnished  will  be  sent  to  Mem- 
bers expecting  to  visit  the  Convention. 

The  Boston  Society  of  Civil  Engineers  ;  the 
Engineers'  Club  of  the  Northwest,  of  Chicago; 
the  Engineers'  Club  of  St.  Louis  ;  the  En- 
gineers' Club  of  Philadelphia,  and  the  New 
Haven  Engineering  Society,  have  been  in- 
vited to  attend  the  Convention.  The  Local 
Committee  has  made  arrangements  for  Mem- 
bers at  reduced  rates  ($3.60  per  doy)  at  the 
Hotel  Brunswick,  on  Boylston  street,  which 
is  opposite  the  place  of  meeting  of  the  Con- 
vention. 

Invitation  to  visit  the  works  of  Interest  at 
and  in  the  vicinity  of  Fall  river  is  extended 
to  all  visitors  to  the  Convention,  by  Mr.  Wm. 
Botch,  Chief  Engineer  of  the  Fall  River  Water 
Works,  and  Member  of  the  Society.  Among 
these  works  are  an  iron  bridge  for  railroad 
and  highway  over  the  Taunton  river  ;  the 
water  works  of  the  City,  and  some  of  the  forty 
cotton  mills,  which,  together,  contain  1  250  000 
spindles.  These  works  can  be  visited  either 
before  or  after  the  Convention. 

Arrangements  have  been  made  for  the  trip 
ftom  New  York  to  Bo8t<  n  and  return,  by 
Sound  steamers,  at  $3.U0  the  round  trip,  not 
including  stateroom.  Most  of  the  members 
purpose  leaving  New  York  on  Monday  even- 
ing, June  17th. 

Notify  the  Secretary  at  (met  if  you  desire  a 
berth  reserved  for  you  in  stateroom. 

Discordant  Standabds  of  Mfasurkment. 
— A  number  of  members  of  the  Society  desire 
to  obtain  for  publication,  statements  of  the 
various  discordant  standards  of  measure  in 
use  in  the  Uoited  States.  It  is  known  that  in 
many  cities  the  old  standards  are  more  or 
less  at  variance  with  the  present,  and  that, 
quite  frequently,  confusion  and  annoyance 
are  the  result  A  table,  compiled  from  the 
information  which  is  undoubtedly  in  the  pos- 
session of  members  of  the  Society,  would  be 
both  interesting  and  valuable.  The  request 
is,  therefore,  made,  that  any  information 
which  would  be  of  assistance  in  the  prepara- 
tion of  such  a  table  be  forwarded  to  the  Sec- 


retary. The  replies  should  state  the  equiv- 
alent of  the  measures  referred  to  in  U.  S. 
standard  feet  or  in  meters,  together  with  any 
additional  notes  which  may  be  applicable.  If 
provisional  equivalents,  afterwards  proving 
incorrect,  have  been  adopted,  the  value  of 
these  should  also  be  stated. 

In  the  Transactions  of  the  Society  of  En- 
gineers and  Architects  of  Hanover,  Vol.  XXIV.. 
No.  2. 1878,  there  is  an  abstract  of  the  Paper 
by  John  T.  Fanning,  member  of  this  Society, 
entitled  "A  Water  Conduit  under  Pressure,  "^ 
which  was  published  as  Paper  No.  CXXXYI.. 
Transactions.  Vol.  VL,  page  69,  March,  1877. 

Members  of  the  Society  who  expect  to  vifit 
Europe  during  the  present  year,  are  request- 
ed to  inform  the  Secretary  as  soon  as  possible 
of  that  fact,  and  also  of  the  time  when  they 
purpose  leaving  and  the  probable  length  of 
their  stay  abroad,  together  with  their  Euro- 
pean address. 

Members  who  desire  to  secure  complete 
sets  of  the  Transactions  of  the  Society  are 
requested  to  send  to  the  Secretary  a  list  of 
the  papers  which  are  needed  to  All  up  their 
sets.  Some  of  the  earlier  papers  are  out  of 
print.  If  orders  are  received  for  a  sufficient 
number  to  warrant  the  expense,  a  reprint 
will  be  made. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Convention  of  the  Society  and 
ordered  printed  regularly  in  the  Society  pub- 
lications : 

Whereas,  the  metric  system  of  weights  and 
measures  is  now  extensively  used  abroad  ; 
and  whereas,  it  is  desirable  that  the  relation 
of  the  units  of  differing  systems  be  made 
familiar  to  all,  by  comi>arison  : 

Resolved,  That  Members  be  requested,  in 
papers  hereafter  presented  to  the  Society  Xx> 
'write,  in  parenthesis,  weights  or  dimensicna 
by  the  metric  system  in  connection  with  those 
of  the  system  in  general  use. 

The  House  or  the  Society  is  at  104  East 
Twentieth  street,  one  door  east  from  Fourth 
avenue,  and  near  southwest  comer  of  Gram- 
ercy  Park.  It  is  open  from  nine  o'clock 
A.  M.  to  five  o'clock  p.  M.  each  business  day 
except  Saturday,  when  it  is  closed  at  three 
o'clock  p.  M. 

The  Library  and  Conversation  Rooms  will 
also,  for  the  present  be  open  every  Thursday 
evening,  from  7^  to  10  p.  m.  Members  are  in- 
vited to  avail  themselves  uf  the  opportunities* 
afforded  on  Thursday  evenings  both  for  con- 
sultation of  books  and  periodicals  and  for 
conversation. 
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LIST      Oh      MEMBERS. 


ADDITIONS. 

MEMBERS. 

Dale  of  Election. 

Force,  C.  G.,  Jr City  Civil   Engineer's  Office,    Cleve- 
land, Ohio Feb.    6,     1878. 

Greene,  B.  H Chief  Engineer,  New  Orleans  Pacific 

Ry.,  New  Orleans,  La May     I,     1878- 


CHANGES   AND  CORRECTIONS. 
MEMBERS. 

Dickinson,  P.  P 35  Coal  and  Iron  Exchange,  New  York. 

Evans,  Walton  W 66 '^  Pine  Street,  New  York. 

Greene,  David  M Troy,  N.  Y. 

L\ne,  Mosf^ 1616  Orand  Ave.,  Milwaukee,  Wis. 

Owen,  Jami^s Civil  Engineer,  748  Broad  Street,  Newark,  N.  J. 

JINIORS. 

Macy,  Arthur 26  Cedar  Street,  New  York. 

Raymond,  Charles  W Dept.  of  D»)ck.s  foot  of  Barrow  Street,  New  York. 

ASSOCL\TE. 

Harris,  Charles  M (Care  Am.  Soc.  Civil  Engs.),  New  York. 

FELLcnv. 
Flint,  Charlfj?  R 87  Wall  Street,  New  York. 


RESIGNED. 

Miller,  J.  Lmbrie Meml)er   May    7,     1878- 
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Imerican  liotieij  oj  |,tail  f  njinters. 


^■■•l  » 


PROCEEDINGS. 


Vol.   IV.  April.    1878. 
>   •    < 

MINUTES    OF    MEETINGS. 

(Abstract  of  such  as  may  be  of  general  interest  to  members.) 

OF  THE  SOCIETY. 

Mat  IsT,  1878.— The  Society  met  at  8  p.  m.  Past  President  William 
J.  Mo  Alpine  in  the  chair. 

The  Ckjmmittee  on^the  Exhibit  at  Paris,  rei)orte(l  progress. 

A  paper  entitled  **  Kemiuiscences  and  experiences  of  early  engineering 
operations  on"'railroads,  \*-ith  especial  reference  to  steep  inclines,"  by 
W.  Milnor  Roberts,  was  rea<l  by  the  Secretary.  This  paper  and  the  one 
read  at  last  meeting  upon  the  ** Incline  at  Madison,  Indiana,"  were 
discussed  by  Messrs.  Bogart,  Chanute,  Emery,  Forney,  W.  J.  McAlpine, 
North  and  W.  H.  Paine. 

The  ballot  upon  admission  to  membership  was  canvassed,  and  the 
following  were  declared  elected  as  Members  of  the  Society;  Benjamin 
H.  Greene,  of  New  Orleans,  La.;  Samuel  L.  James,  of  New  Orleans, 
La, ;  and  George  B.  Nicholson,  of  Cincinnati,  O. 

May  15th,  1878.— The  Society  met  at  8  p.  m.,  Vice-President  Roberts 
in' the  chair. 

A  paper  entitled  **  On  the  Theoretical  Resistances  of  Railroad  Curves," 
bv  Samuel  Whinery,  was  read  by  the  Secretary,  and  the  subject  discussed 
by  Messrs.  Crosby,  Emery,  C.  L.  McAlpine,  North,  W.  H.  Paine,  Searles 
andTardley.  The  discussion  being  unfinished,  was  adjourned  till  the 
next  meeting. 

Juke  5th,  1878.— The  Society  met  at  8  p.  m.,  Vice-President  Roberta 
in  the  chair. 

BaUots  for  admission  to  Membership  were  canvassed,  and  the  follow- 
ing were  declared  elected  : — 
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As  Members,  William  J.  Nicolls,  of  New  York,  and  Thomas  Rodd,  of 
Pittsburgh,  Pa. 

As  Associate,  Edward  R.  Andrews,  of  Boston,  Mass. 

The  Secretary  reported  arrangements  in  progress  for  the  Tenth  An- 
nual Convention. 

Drawings  and  descriptions  of  a  bridge  erected  in  Holland  over  the 
Hollandsch  Diep,  presented  by  Mr.  Walton  W.  Evans,  were  laid  before 
the  Society. 

The  jiroposed  amendment  to  the  Constitution,  printed  at  page  28, 
Proceedings,  Vol.  IV,  anle^  was  offered  for  the  consideration  of  the 
Society,  by  Edward  P.  North,  and  seconded  by  M.  N.  Forney,  and  on 
motion,  it  was  ordered  printed  and  sent  out  before  the  meeting  of 
Convention. 

The  proposed  amendment  to  the  By-Laws,  printed  at  page  28,  Pro- 
ceedings Vol.  r\^,  ante,  was  presented  by  F.  Collingwood,  on  whose 
motion,  seconded  by  Wilson  Crosby,  it  was  ordered  printed,  and 
sent  out,  with  the  announcement  that  it  would  be  moved  at  the  Conven- 
tion. 

The  discussion  on  the  subject  of  Resistances  on  Railway  Curves  was 
then  resumed,  and  continued  by  Messrs.  Chanute,  Collingwood,  Emery, 
A.  Fink,  Forney,  North,  W.  H.  Paine,  Searles  and  Worthen. 

June  19th,  1878. — Business  meeting  at  the  10th  Annual  Convention 
in  Boston.  The  Society  met  at  8  J  p.  m.,  in  business  session,  Vice- 
President  Roberts  in  the  chair. 

The  proposed  amendment  to  the  Constitution,  printed  at  page  28, 
Proceedings,  Vol.  IV.,  ante,  was  discussed  by  Messrs.  North,  J.  D. 
Steele,  Bogart,  George  S.  Greene,  Herschel,  Philbrick,  Holley,  Flagg, 
Croes,  Joseph  P.  Davis,  Latimer,  Collingwood  and  Emery. 

This  amendment,  under  the  rule,  will  be  again  presented  at  the  next 
annual  meeting. 

The  proposed  amendment  to  the  By-Laws,  printed  at  page  28,  Pro- 
ceedings, Vol.  IV.,  ante,  was  then  presented,  and  discussed  by  Messrs. 
Collingwood,  Croes,  George  S.  Greene,  Bogart,  Morison,  Philbrick, 
Brooks  and  Holley. 

The  amendment  was  then  withdrawn,  and  the  following  resolution, 
oflfered  by  J.  J.  R.  Croes,  and  seconded  by  F.  Collingwood,  was- 
passed : 

Resolved,  That  a  committee  of  three  be  appointed  by  the  presiding 
officer  to  examine  into  the  methods  of  election  of  officers  adopted  by 
various  clubs  and  societies,  and  report  to  the  Society  a  By-Law  embody- 
ing such  features  of  the  various  plans  as  may  seem  best  adapted  for  this 
Society. 
Under  this  resolution  the  following  committee  was  appointed  : 

J.  J.  R.  Croes,  E.  S.  Philbrick  and  F.  Collingwood. 

The  business  meeting  of  the  Society  then  adjourned,  and  the  session 
of  the  Convention  was  resumed. 
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Tenth  Annual  Contention  of  the  Soctett. 

FiBST  Session.— The  Tenth  Annual  Convention  was  held  at  Boalou 
beginning  Tuesday,  June  18th,  1878.  The  Society  met  at  the  Hall  of 
the  Massachusetts  Institute  of  Technology,  Boylston  street,  which  had 
been  kindly  offered  for  its  use.  The  secretary,  John  Bogart,  called 
the  Convention  to  order  at  10  a.  m.,  and  stated  that  the  President, 
E.  S.  Chesbrough  had  fully  expected  to  be  present  but  that  a  pressure 
of  public  duties  in  Chicago  made  his  absence  from  that  city  impossible 
at  this  time,  to  Ms  great  regret.  Under  these  circumstances  it  would 
devolve  upon  the  Senior  Vice-President,  W.  Mihaor  Roberts,  to  open 
the  Convention,  after  a  record  of  the  members  present  had  been  ob- 
tained. 

The  roll  was  then  called  and  the  following  members  and  guests  were 
found  in  attendance  : 

Members  of  the  Society— S.  T.  Abert,  Washington,  D.  C. ;  C.  F. 
Allen,  E.  R  Andrews,  F.  W.  Bacon,  F.  Brooks,  E.  W.  Bowditch,  Bos- 
ton ;  W.  S.  Barbour,  Cambridgeport ;  A.  D.  Briggs,  Springfield ;  H. 
Bissell,  Salem,  Mass. ;  J.  W.  Bacon,  Danbury,  Conn. ;  W.  D.  Bullock, 
Pawtucket,  R  I. ;  John  Bogart,  New  York ;  P.  Barnes,  Plaiufield,  N. 
J.;  C.  E.  BiUin,  G.'Bumham,  Jr.,  Philadelphia;  A.  Bonzano,  Phoenix- 
ville,  Pa. ;  D.  W.  Cunningham,  Boston  ;  L  E.  Clark,  Cambridge,  J.  G. 
Chase,  Cambridgeport ;  O.  E.  Cushing,  Lowell ;  W.  R  Curtis,  Rockland, 
Mass.;  J.  P.  Cotton,  Newport,  R  I.;  F.  CoDingwood,  J.  J.  R  Croes, 
New  York  ;  M.  Coryell,  LambertviUe,  N.  J. ;  T.  C.  Clarke,  Philadelphia ; 
P.  W.  Clarke,  Chicago ;  W.  B.  Cogswell,  Mine  La  Motte,  Mo. ;  E.  L. 
Corthell,  New  Orleans ;  J.  P.  Davis,  Boston ;  C.  O.  Darrach,  Philadel- 
phia ;  E.  A.  Doane,  Meadeville,  Pa. ;  S.  C.  Ellis,  Boston  ;  J.  E.  Early, 
College  Hill;  C.  D.  Elliott,  Somerville,  Mass.;  T.  O.  Ellis,  Hartford; 
M.  T.  Endicott,  New  London,  Conn. ;  C.  E.  Emery,  New  York ;  R 
Fletcher,  Hanover ;  J.  T.  Fanning,  Manchester,  N.  H. ;  E.  A.  Flint, 
A.  Fteley,  Boston ;  J.  B.  Francis,  Lowell,  Mass. ;  C.  Fisher,  Trenton, 
K.  J.;  J.  F.  Flagg,  MeadviUe,  Pa.;  R  Fink,  Alexandria,  Va.;  C. 
G.  Force,  Cleveland,  O.;  S.  M.  Gray,  Providence,  R  L;  J.  P.  Gould, 
Rondont,  N.  Y.;  G.  S.  Greene,  G.  S.  Greene,  Jr.,  New  York ;  G.  C. 
Qardner,  Altoona,  Pa. ;  P.  Golay,  Cincinnati,  O. ;  W.  A.  Haven,  Brat- 
tleboro,  Vt ;  A.  S.  Hardy,  Hanover,  N.  H.;  C.  Herschel,  Boston ;  J.  H. 
Harlow,  Lowell,  Mass. ;  A.  B.  Hill,  New  Haven,  Conn. ;  W.  G.  Hamilton, 
A  L.  HoUey,  New  York ;  R  Hering,  Philadelphia ;  J.  W.  Hill,  Hamilton, 
0.;  M.  Hjorteberg,  Chicago ;  T.  S.  Hardee,  New  Orleans ;  G.  A.  Kim- 
ball, Somerville,  Mass.;  G.  O.  Knapp,  Hartford,  Conn.;  W.  £.  Eelley, 
New  Brnnswick,  N.  J. ;  L.  H.  Enapp,  BufEiEilo,  N.  Y. ;  John  Kennedy, 
Montreal ;  J.  C.  Kennedy,  Ontario,  Canada ;  C.  Latimer,  Cleveland,  O. ; 
W.  H.  Lotz,  Chicago ;  M.  Lane,  Milwaukee ;  G.  P.  Low,  Jr.,  Boston ; 
"E.  D.  Leavitt,  Jr.,  Cambridgeport,  Mass. ;  D.  J.  Lucas,  Warren,  Pa. ;  T. 
D.  Lovett,  Winton  Place,  Ohio  ;  A.  Macy,  Geo.  S.  Morison,  New  York ; 
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C.  C.  Martin,  Brooklyn;  D.  N.Melvin,  Staten  Island,  N.  Y.;  H.  a 
Morris,  Philadelphia ;  D.  E.  McComb,  Washington  ;  B.  F.  Morse,  Cleve- 
land, O. ;  G.  H.  Norman,  Boston  ;  E.  P.  North,  New  York ;  J.  O.  Os- 
good, Milton,  Mass.;  L.  F.  Obiey,  Buflfalo,  N.  Y.;  E.  S.  Philbrick,  Bos- 
ton ;  L.  W.  Post,  Jersey  City ;  P.  A.  Peterson,  Montreal ;  W.  Rotch, 
Fall  River,  Mass. ;  W.  Milnor  Roberts,  New  York ;  R.  L.  Read,  Cincin- 
nati, O. ;  W.  H,  Searles,  New  York ;  A.  Spielman,  Hoboken,  N.  J. ;  D. 
McN.  Stauflfer,  Philadelphia ;  J.  D.  Steele,  Pottstown  ;  W.  P.  Shinn,  Pitts- 
burgh, Pa. ;  E.  T.  Scovill,  Cleveland,  O. ;  R.  H.  Thurston,  Hoboken, 
N.  J. ;  E.  N.  K.  Talcott,  Morgan  Park,  HI. ;  J.  Veazie,  H.  W.  Wightman, 
H.  F.  Walling.  W.  H.  White,  F.  O.  Whitney.  Boston ;  J.  Whitney 
Cambridge  ;  N.  H.  Whitten,  Holyoke,  Mass. ;  F.  W.  Whitloek,  W.  H. 
Wiley,  New  York ;  De  V.  Wood,  Hobokon,  N.  J.;  Geo.  Y.  Wisner,  De- 
troit ;  T.  J.  Whitman,  St.  Louis.  » 

Visiting  Engineers.— E.  Appleton,  T.  Appleton,  C.  D.  Austin,  D. 
Brackett,  F.  H.  Barrett,  W.  H.  Bradley,  G.  W.  Blodgett,  J.  E.  Cheney 
J.  R.  Carr,  Jr.,  Jos.  H.  Curtis,  6eo.  H.  Crafts,  E.  C.  Clarke,  F.  L.  Ful- 
ler, F.  D.  Fisher,  D.  Fitzgerald,  O.  Hodges,  E.  W.  Howe,  C.  W.  Ket- 
tell,  W.  H.  Lemon,  W.  F.  Learned.  C.  W.  Lunt,  F.  A.  May,  J.  D. 
Mason,  H.  Manley,  G.  S.  Rice,  L.  F.  Rice,  R.  H.  Richards,  W.  Shepard, 
F.  C.  Tucker,  I.  S.  P.  Weeks,  C.  Whitaker,  Boston ;  C.  W.  Folsom, 
Cambridge ;  Geo.  R.  Hardy,  Springfield  ;*  C.  Pfeifer,  F.  H.  Pond,  Ohas. 
A.  Smith,  St  Louis  ;t  T.  C.  Bradley,  Geo.  H.  Frost,  A.  Woloott, 
Chicago;!  C.  A.  Ashbumer,  W.  Bumham,  G.  R.  Buck  man,  C.  Constable, 
W.  A.  Cooper,  G.  H.  Christian,  J.  B.  Knight,  H,  C.  Lewis.  T.  J.  Lewis. 
W.  Lewis,  A.  E.  Lehman,  T.  C.  McCollom,  L.  C.  Madf  ira^  J.  T.  Morris, 
P.  Roberts,  Jr.,  C.  Sellers,  Jr.,  H.  Sellers,  F.  W.  Taylor,  Philadelphia;? 
J.  P.  Henck,  A.  G.  Hills,  A.  P.  Rockwell,  Boston;  A.  W.  Hunking, 
Lowell;  D.  H.  Johnson,  Salem,  Mass.;  C.  A.  Ferry,  New  Haven,  Conn.; 
W.  H.  McFadden,  W.  M.  .  McFadden,  Philadelphia;  R.  H.  Soule, 
Altoona,  Pa. ;  J.  P.  Rockwell,  Denison,  Texas. 

Vice-President  Rol>erts  then  made  an  introductory  address,  ||  and  an- 
nounced that  in  accordance  with  the  rules,  a  presiding  officer  would  be 
chosen  by  the  Convention. 

Edward  S.  Philbrick,  of  Boston,  was  chosen  to  preside  at  the 
Convention,  and  John  Bogart  to  act  as  Secretary. 

In  taking  the  chair,  Mr.  Philbrick  said: 

I  thank  you  for  the  unexpected  honor  which  you  have  conferred  upon 
me  this  morning;  and  before  calling  your  attention  to  the  business  in 
hand,  I  can  only  say,  that  when  the  circular  was  first  sent  to  mo  by  your 
secretary,  asking  me  to  vote  where  the  Convention  should  meet,  I  did 
not  vote  for  Boston,  because  I  felt  a  dej^ree  of  diffidence — that  we  might 

*  Members  Boeton  Society  Ciyil  Engineers.  f  Members  Engineers'  Club  of  St.  Louis 
t  Members  Engineers'  Club  ef  the  North  West.  8  Members  Engineers'  Club  of  Philsdelphia» 
"This  address  will  be  hereaftei  published. 
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not  be  able  to  present  to  the  Society  those  objects  of  interest  which  have 
been  presented  to  us  in  other  cities.  Bnt,  as  the  Society  has  dpn%  hb 
the  honor  to  come  here,  I  can  certainly  extend  to  you  the  hand  of  fellow- 
ship, which  is  about  all  we  can  do,  and  give  you  a  most  hearty  welcome 
to  the  old  City  of  Massachusetts.  There  is  not  much  that  we  can  do  in 
the  way  of  professional  entertainment  We  hope  to  spend  a  few  after- 
noons in  lieeing  some  of  the  objects  most  worthy  of  interest  in  the  neigh- 
borhood of  Boston  and  the  cities  of  Lowell  and  Lawrence,  which  are 
among  the  great  manufacturing  centres  of  New  England,  and  which 
have  been  rather  typical  cities  in  that  respect,  being  prominent  in  intro- 
ducing the  cotton  manufacture  into  the  United  States,  and  building  it 
up;  and  there  also,  perhaps,  you  will  find  subjects  a  little  more  akin  to 
onr  profession  in  the  apparatus  which  has  been  devised  for  gauging  the 
flow  of  water,  a  subject  which,  of  course,  interests  a  large  part  of  our 
profession  who  have  devoted  themselves  to  that  specialty. 

But  our  time  is  limited,  gentlemen,  and  I  will  now  call  your  attention 
to  the  business  for  which  we  are  here  assembled.  As  we  are,  I  hope,  a 
law-abiding  body,  I  would  call  upon  the  Secretary  to  read  the  general 
rules  by  which  our  conventions  are  governed. 

The  rules  were  then  read.* 

The  subject  of  Bridges  was  announced. 

The  following  papers  were  considered  : 

CXL.  Approximate  determinaiioD  of  stresses  in  the  Eye-Bar  Head.    William  H.  Burr. 

CXLVIL  Proportion  of  Eye-Bar  Heads  and  Pins  as  determined  by  experiment.  0.  Shaler 
Smith. 

The  subject  was  discussed  by  De  Volson  Wood.f 

The  following  paper  was  considered  : 

CLVL  A  new  method  of  detecting  OTerstraln  in  iron  and  other  metals,  and  its  application 
io  the  inTestigation  of  the  causes  of  accidents  to  bridges  and  other  constructions.  Robert  H. 
Thurston. 

A  paper, t  by  R.  H.  Thurston,  entitled  **On  a  newly  discovered 
relation  between  the  tenacity  of  metals  and  their  resistance  to  torsion," 
was  then  reatl  by  the  Secretary. 

A  description  of  the  recent  accident  to  a  strand  of  the  Brooklyn 
Bridget  was  then  given  by  Francis  Collingwood,  and  discussed  by 
Messrs.  Wood,  Croes  and  Emery. 

The  following  papers  were  considered  : 

CXLIV  and  CXLIX.  Relative  quantities  of  material  in  bridges  of  different  kinds,  of  various 
beights.    Charles  E.  Emery. 

The  subject  was  discussedf  by  Messrs.  Searles  and  Emery. 

The  subject  of  Rivers  and  Harbors  was  then  taken  up.  A  paper,  by 
E.  L.Corthell*  entitled  **  The  South  Pass  Jetties,  descriptive  and  inciden- 
tal notes  and  memoranda,*'!  was  read  by  the  author. 

•  The  rule  limiting  the  time  of  reading  for  each  paper  and  of  each  member  taking  part  in 
the  discusrions  to  ten  minutes,  Except  by  unanimous  consent,  was  enforced  daring  the  whole 
1  of  the  Convention, 
t  To  be  hei«after  pablished. 
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A  discussion   of   this  paper  by  C.  W.   Hovell*  was  read  by  the 
Hecreta^y. 

The  subject  was  also  discussed  by  W.  Mibior  Roberts.* 
A  communication  was  read  from  the  President  of  the  Massachusetts 
Institute  of  Technology,  inviting  the  members  of  the  Society  to  inspect 
the  several  departments  of  the  institute,  which  was  accepted.  A  commu- 
nication from  the  Boston  Board  of  Trade,  inviting  the  mem]>ers  of  the 
Society  to  avail  themselves  of  the  facilities  of  the  Merchants*  Exchange 
and  Beading  Boom,  was  read  and  accepted.  Announcements  were  made 
of  arrangements  for  the  afternoon  excursions.  The  Convention  ad- 
journed to  7  J  p.  M. 

Second  Session. — The  Convention  resumed  its  session  at  7  J  p.  m. 

The  consideration  of  the  subject  of  rivers  and  harbors  was  continued 
and  discussed  by  J.  Foster  Flagg.* 

A  paper,*  by  B.  M.  Harrod,  entitled  **The  dangers  threatening  the 
navigation  of  the  Mississippi  Biver  and  the  reclamation  of  its  alluvial 
lands,"  was  read  by  the  Secretary. 

The  subject  was  discussed*  by  Messrs.  T.  S.  Hardee,  E.  L.  Corthell, 
W.  MilnorBoberts,  John  Kennedy,  and  J.  Foster  Flagg. 

The  following  papers  were  then  considered  : 

CXLIII.  ImproToment  of  entrance  to  Oalveeton  harbor.    Charles  W.  Howell. 
CLV.  The  Improvement  of  the  South  Boston  Flats.    Edward  S.  Philbrick. 

Diacnsaiou  on  Levees  as  a  system  for  reclaiming  low  lands.    J.  Foster  Flagg.   VoL 

YI.,  page  805. 

Some  explanations  as  to  the  improvements  in  Boston  harbor  were 
given  by  E.  S.  Philbrick,  and  it  was  stated  that  as  one  of  the  excursions 
of  the  Society  was  tJo  be  down  the  harbor  and  past  these  improvements, 
full  information  on  the  subject  would  be  given  on  that  occasion. 

In  answer  to  a  question  E.  P.  North  gave  a  description  of  the 
means  adopted  for  checking  the  moving  back  of  the  Falls  of  St.  An- 
thony.* 

The  Committee  on  (Gauging  of  Streams  then  made  a  report.* 

The  subject  of  Gauging  Streams  was  discussed  by  Clemens 
HerscheL 

The  following  paper  was  then  considered  : 

CXLV.  The  flow  of  water  in  open  channels.    Theodore  O.  Ellis. 

Bemarks*  upon  the  subject  were  made  by  Messrs.  J.  B.  Francis,  T. 
G,  Ellis,  W.  M.  Boberts,  C.  E.  Emery,  C.  Hershel,  and  De  Volson 
Wood,  and  it  was  discussed  by  Messrs.  White,  J.  P.  Davis,  Latimer  and 
Walling. 

A  paper,  by  Charles  G.  Darrach,  entitled  **The  Flow  of  Water  in 
Pipes,"*  was  read  by  the  author. 

Bemarks  upon  the  subject*  were  made  by  John  T.  Fanning. 

•  To  be  hereafter  published. 
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A  letter  was  read  from  S.  N.  Gray,  member  of  the  Society,  City  En- 
gineer of  Providence,  inviting  the  members  of  the  Society  to  visit  that 
City  on  their  return  from  Boston,  which  invitation  was  accepted. 

The  Convention  then  adjourned  to  Wednesday,  June  19th,  at  10  A.  m. 

Third  Session. — The  Convention  reassembled  at  10  a.  m.,  on  Wed- 
nesday, JuBe  19th.  Announcements  were  made  of  details  of  excursions 
for  the  afternoon. 

The  subject  of  cements  was  announced. 

The  following  paper  was  considered  : 

CLn.  **  Notes  and  experiments  ob  the  hm  and  testing  of  PortUnd  Cement  WillUm  W. 
Maclay. 

A  discussion*  on  the  subject  by  Don  J.  Whittemore  was  read  by  the 
Secretary. 

The  subject  was  also  discussed  by  Francis  Collingwood.* 

J.  Button  Steele  oflTered  the  following  resolution  : 

Resolved,  That  the  members  present  have  listened  with  much  interest 
to  the  paper  read  by  E.  L.  Corthell  upon  the  jetty  improvements 
at  the  mouth  of  the  Mississippi ;  and  that  while  we  may  differ  individ- 
ually as  to  the  precise  effects  they  are  to  produce,  we  are  in  hearty  sym- 
pathy with  the  undertaking,  and  fully  appreciate  the  importance  in  a 
national  and  commeicial  point  of  view  of  tlius  improving  the  outlets  of 
our  great  rivers. 

This  resolution  was  discussed  by  Messrs.  J.  D.  Steele,  T.  G.  Ellis, 
Boberts,  Latimer,  and  Herschel. 

On  motion  this  resolution  was  laid  on  the  table. 

C.  Herschell  offered  the  following  resolution  : 

Resolved,  That  this  Society  of  Civil  Engineers,  in  convention  assem- 
bled, is  heartily  glad  to  hear  that  there  is  a  twenty-four  feet  channel  at 
the  mouth  of  the  Mississippi  river  to-day,  and  that  they  hope  that  Capt. 
Eads  will  secure  thirty  feet. 

This  resolution  was  discussed  by  Messrs.  J.  B.  Francis,  Latimer, 
North,  J.  D.  Steele,  D.  V.  Wood,  and  Collingwood. 

C.  Latimer  moved  that  a  committee  of  three  be  appointed  to  frame 
a  resolution  on  the  subject. 

On  motion  of  J.  B.  Francis,  the  whole  subject  was  indefinitely  post- 
poned. 

The  subject  of  masonry  was  announced. 

A  paper*  by  R.  Hering,  entitled  **  Brick  arches  for  large  sewers,** 
was  read  by  the  author. 

W.  Milnor  Roberts  made  remarks*  upon*  the  subject,  and  it  was 
discussed  by  Messrs.  Collingwood,  Hering  and  Morison. 

A  communication*  on  the  same  subject  from  E.  S.  Chesbrough  was 
read  by  the  Secretary. 

The  topic  of  cements  was  resumed,  and  remarks*  upon  the  subject 
were  made  by  W.  P.  Shinn. 

•  To  be  hereafter  published. 
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The  topic  of  masonry  was  resumed,  and  the  following  paper  con- 
sidered : 

GLI.  Nomenclature  of  Buildibg  stonet  and  stone  Masonry.  J.  James  B.  Croes,  WOUiin 
E.  Merrill,  and  Edgar  B.  Van  Winkle. 

Remarks  upon  the  subject*  were  made  by  J.  Foster  Flagg,  and  it  was 
discussed  by  Messrs.  Croes,  Collingwood  and  Veazie. 

The  topic  of  hydra(ulics  was  resumed. 

A  paper*  by  James  B.  Francis,  entitled  "  The  rain  fall  during  a  storm 
in  October,  1869,'*  was  read  by  the  author.  , 

The  topic  of  dams  was  announced. 

The  following  paper  was  considered:  ^ 

CLVin.  Wing  Dams  in  the  Mississippi  above  the  Falls  of  St.  Anthony.  Edward  P.  North. 

Remarks*  upon  the  subject  were  made  by  T.  G.  Ellis  and  E.  P. 
North. 

The  convention  then  proceeded  to  the  business  prescribed  by  the 
{following  clause  of  the  By-Lawsf  which  was  read. 

"  At  the  Annual  Convention  a  Nominating  Committee  of  five  members, 
not  officers  of  the  Society,  shall  be  appointed  by  the  Convention." 

The  following  resolution  was  offered  by  George  S.  Greene,  and  lost : 

Resolved,  That  a  Committee  of  three  be  appointed  by  the  chair  to 
hand  in  the  names  of  five  persons  to  be  jjroposed  to  the  Convention  for 
the  nominating  committee,  under  the  By-Laws,  and  that  the  names  of  thf^ 
Jive  persons  shall  be  from  the  geographical  divisions  of  the  country." 

The  method  of  nominating  the  Committee  was  discussed  by  Messrs. 
George  S.  Greene,  Gardner,  Emery,  T.  G.  Ellis,  Bogart,  Searles,  De 
Volson  Wood,  Croes  and  others. 

The  following  resolution  offered  by  De  Volson  Wood  was  adopted  : 

Resolved,  That  the  Convention  nominate  the  committee,  and  as  far  as 
possible  it  be  geographically  tlivided. 

The  convention  then  adjourned  to  7^  p.  m. 

FouBTH  Session. — The  Convention  reassembled  at  7^  p.  m.  • 

The  following  resolution,  offered  by  G.  C.  Gardner,  was  adopted  : 

Resolved,  That  the  members  of  the  Nominating  Committee  be  selected 
from  the  following  districts  of  the  country  :  New  York  and  the  Atlantic 
coast,  Pittsburgh  and  the  Ohio  valley,  Chicago  and  the  Lake  region,  St. 
Louis  and  the  Mississippi  valley.  New  Orleans  and  the  South. 

Nominations  were  then  made,  and  the  following  named  members  were 
appointed  by  the  Convention  as  the  Nominating  Committee  : 

George  S.  Morison,  o£  New  York. 

William  P.  Shinn,  of  Pittsburgh. 

M.  Hjortsberg,  of  Chicago. 

James  B.  Eads,  of  St.  Louis. 

Thomas  S.  Hardee,  of  New  Orleans. 

♦  To  be  hereafter  published.        t  Proceedings,  Vol.  Ill,  p.  2C' 
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The  Committee  on  Besistanees  of  Railway  Trains  reported,*  through 
its  chairman,  W.  P.  ShiQn. 

On  motion,  the  committee  was  continued. 

A  paper*,  by  Bichard  H.  Buel,  on  the  subject  of  the  Dynograph,  was 
then  presented. 

The  Committee  on  Uniform  Accounts  and  Eetums  of  Railroad  Com- 
panies reported,*  through  its  chairman,  W.  P.  Shinn. 

On  motion,  the  committee  was  continuetl. 

A  paper,*  by  Charles  Latimer,  upon  the  subject  of  the  Graphic  Rep- 
resentation of  Railroad  Accounts,  was  then  reml  by  the  author,  and 
illustrated  by  a  large  chart. 

The  report  of  the  Committee  on  Permanent  Quarters  for  the  Society,* 
was  presented  by  F.  Collingwood.  member  of  the  committee. 

On  motion,  the  committee  was  continued. 

The  report  of  the  Committee  on  Tests  of  American  Iron  and  Steel,* 
forwarded  by  its  chairman,  W.  Sooy  Smith,  was  read. 

On  motion,  the  committee  was  continued. 

The  report  of  the  Committee  on  the  Exhibition  of  American  Engineer- 
ing at  the  Paris  Exposition  of  1878,  f  was  presented  by  its  chairman, 
George  S.  Morison. 

A  statement  of  the  work  done  by  the  committee,  the  exhibits  secured, 
and  the  expenses  and  receipts  to  the  present  time  was  made,  on  l)ehalf  of 
the  committee,  by  George  S.  Morison,  chairman,  and  illustrated  by  a 
model  of  the  structure  erected  for  the  purpose  of  securing  the  largest 
amount  of  wall  surface  on  the  floor  area  allotted  to  the  Society,  together 
with  sufficient  space  for  the  exhi])it  of  models,  portfolios,  etc. 

Remarks  were  then  made  by  T.  C.  Clarke,  who  had  just  returned 
from  Paris,  in  reference  to  the  interest  felt  abroad  in  American  Engineer- 
ing, which  was  first  developed  by  the  Exposition  at  Philadelphia,  and 
which  it  was  hoi)ed  would  be  strengthened  by  this  exhibit. 

The  subject  was  discussed  by  Messrs.  J.  D.  Steele,  Latimer,  Bogart, 
Herschel,  and  others. 

On  motion  of  J.  Dutton  Steele,  it  was  ordered  that  the  Committee  on 
the  Exhibit  at  Paris  be  requested  to  prepare  a  subscription  paper  to  be 
presented  to  the  members  present  at  the  Convention,  and  also  sent  by 
mail  to  all  members  of  the  Society. 

The  Centennial  Commission  of  the  Society  presented  a  repoi*t,* 
through  its  chairman,  T.  G.  Ellis, 

On  motion  the  Commission  was  continued. 

The  question  of  tlie  time  and  place  for  the  next  Annual  Convention 
was  then  considered. 

An  invitation  to  hold  the  Convention  at  St.  Louis  was  extended  to 
the  Society,  through  T.  J.  Whitman,  of  St.  Louis. 


•To  be  hereafter  pabllshed.        t  This  report  has  beeu  printed  and  sent  to  memherB. 
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The  Convention  adjourned  till  the  close  of  the  business  session  of 
the  Society,  which  was  then  held. 

Fifth  Session. — At  the  close  of  the  business  meeting  of  the  Society, 
the  Convention  resumed  session. 

The  topic  Steam  Engines  was  called  up.  The  following  paper  was . 
considered : 

CLVII.  steam  engine  economy;  A  uniform  basis  for  comparison.    Charles  E.  Emery. 
The  subject  was  discussed  by  Messrs.   Leavitt,   Flagg,  Emery  and 
Whi  taker. 

Under  the  topic  Hydraulics,  the  following  paper  was  considered  : 

OXXXIX.  The  Consumption  and  Waste  of  Water  delivered  by  Public  Works.  James  H. 
Harlow. 

The  topic  Mines  and  Blasting  was  called  up,  and  the  following  papers 
referred  to : 

CXLTI.  On  the  simultaneous  ignition  of  thousands  of  mines  and  the  most  advantageoos 
grouping  of  fuses.    Julius  H.  Striedinger. 

CLII.  On  Igniting  blasts  by  means  of  electricity.    Julius  H.  Striedinger. 

The  author  of  these' papers  being  absent  in  Europe,  their  discussion 
was  postponed. 

The  subject  of  Preservation  of  Timber  was  referred  to  as  having  been 
exemplified  on  one  of  the  excursions  made  to  the  works  in  South 
Boston. 

The  topic  of  Railroads  was  announced,  and  the  following  papers  con- 
sidered : 

CLVIIL  Construction  and  operation  of  the  Incline  Plane  Railroad  at  Madison.,  Ind.  M.  J. 
Becker. 

CLIX.  Resistances  on  Railway  Curves.    S.  Whinery. 

Notes  on  the  papers  in  reference  to  Incline  Planes  and  Resistances  on  Railway 

Curves.    Octave  Chanute. 

Reminiscences  and  experiences  of  early  engineering  operations  on  railroads,  with 

especial  reference  to  steep  inclines.    W.  Milnor  Roberts. 

Notes*  on  the  question  of  elevation  of  the  outer  rail  on  curves  by  K 
Yardley  were  read  by  the  Secretary,  and  discussed  by  Messrs.  J.  D. 
Steele,  Philbrick,  Roberts  and  Latimer. 

The  subject  of  Surveys  was  announced. 

The  following  papers  were  considered  : 

CXXXVm.  Co-ordinate  Surveying.    Henry  F.  Walling. 
CXLVI.  A  novel  railroad  survey.    Thomas  S.  Hardee. 

CL.  Description  of  survey  for  determining  the  slope  of  water  surfkce  In  the  Erie  Canal. 
William  H.  Searles. 

The  latter  paper  was  discussed  by  Messrs.  Roberts  and  Croes. 

After  announcing  the  arrangements  for  excursions  during  the  suc- 
ceeding days  of  the  week,  that  for  the  following  day  being  down  the 
Harbor  of  Boston  and  as  far  as  Minot's  Ledge  Light  House,  E.  S. 
Philbrick,  by  request,  gave  a  description  of  the  old  light  house  at  that 
point  and  its  destruction. 


o  To  be  hereafter  publiiahed. 
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The  following  resolutions  were  paHsed  ; 

*'  Resolved,  that  this  Convention  desires  to  express  its  hearty  appre- 
riation  of,  and  thanks  for,  the  great  kindness  and  manv  favors  extended 
to  the  members  and  gnests  of  the  Society  by  the  Boston  Society  of 
Civil  Engineers  during  the  session  of  the  Convention.*' 

*•  R3solved,  that  the  thanks  of  the  Society  be  conveyed  to  the  mem- 
bers of  the  local  committees  for  the  very  thorough  manner  in  which 
their  duties  have  been  performed,  and  to  the  Boston  Board  of  Trade, 
the  ofiScers  of  the  Massachusetts  Institute  of  Technology  and  to  the 
officers  of  the  railroads  which  have  courteously  afforded  to  the  members 
of  the  Convention  facilities  for  transportation  and  for  examining  the 
works  of  interest  in  the  vicinity  of  Boston." 

**  Resolved,  that  the  thanks  of  this  Convention  be  extended  to  Mr. 
Edward  S.  Philbrick  for  the  able  and  courteous  manner  in  which  he  has 
presided  over  its  deliberations." 

The  Convention  then  adjourned. 

The  section  of  the  By-Laws  providing  for  conventions  reads  as  fol- 
lows :  *' A  convention  of  the  Society  for  professional  discussion  and  social 
intercourse  shall  be  held  annually,  at  such  place  as  the  Society  may  de- 
termine,"   *    *    *    &c. 

In  addition  to  the  sessions  for  professional  discussions,  as  above 
reported,  provi8i<)n  was  made  by  the  local  committees  at  Boston  for 
excursions  and  visits  to  many  points  of  interest.  Nearly  all  the  members 
of  the  Society  and  their  guests  who  attended  the  convention  took  part 
in  these  excursions,  which,  thirough  the  excellent  arrangements  charac- 
terizing them,  added  largely  to  the  pleasure  of  the  occasion,  both  in  the 
interesting  engineering  works  visited  and  in  the  opportunities  afforded 
for  social  intercourse.  Members  of  the  families  of  many  of  the  engineers 
also  accompanied  them  in  these  excursions,  and  appreciated  the  courtesy 
which  included  them  in  the  invitations. 
The  members  of  the  Boston  Local  Committees  were  as  follows  : 
Working  Committee— Henry  M.  Wightman,  Chairman,  Edward  S. 
Philbrick,  Henry  F.  Walling,  Joseph  Veazie,  Frederick  Brooks,  and 
Clemens  Herschel,  Secretary  and  Treasurer. 

Advisory  Committee=James  B.  Francis,  George  A.  Parker,  George 
H.  Norman,  Jos.  P.  Davis,  George  S.  Morison,  and  O.  E.  Cushing. 

The  general  programme  for  each  day  was  arranged  and  adhered  to. 
It  was  printed  in  a  handsome  pocket  pamphlet,  interleaved.  It  is  here- 
with given. 

TxTESDAT,  June  18th,  Boston  Society  of  Civil  Engineers  Day.  The 
headquarters  of  the  Society  will  be  at  the  Hotel  Brunswick,  on  Boylaton 
street,  corner  of  Clarendon.  The  meetings  of  the  Society  will  be  held 
at  the  Massachusetts  Institute  of  Technology,  opposite  the  hotel,  in 
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Tooms  kindly  placed  at  the  disposal  of  the  Society  by  the  officers  of  the 
Institute. 

The  Local  Committee  on  Convention  request  each  member  to  call  at 
the  rooms  of  the  committee,  in  the  hotel,  soon  after  his  arrival,  and 
signify  which  of  the  excursions  he  proposes  to  join,  and  whether  he  will 
attend  the  convention  dinner,  so  that  the  committee,  being  duly  instruct- 
ed, may  be  able  properly  to  attend  to  the  comfort  of  all. 

The  Convention  win  be  called  to  order  at  10  a.  m.,  session,  adjourn- 
ment, dinner.  In  the  afternoon,  by  invitation  of  the  Boston  Society  of 
Civil  Engineers,  an  excursion  will  be  made  by  rail  to  Newton  Upper 
Falls,  Aqueduct  Bridge,  Boston  Water  Works,  and  return  in  coaches 
through  some  of  the  suburbs  of  Boston, 

The  Committee  of  the  Boston  Society  having  this  excursion  in 
charge  consists  of :  William  H.  Bradley  (Supt.  of  Sewers  of  the  city  of 
Boston),  Chairman  and  manager  of  the  excursion  ;  Edward  Sawyer,  En- 
gineer of  the  Newton  Water  Works  ;  George  S.  Rice,  Secretary  Boston. 
Society  of  Civil  Engineers  ;  Desmond  Fizgerald,  Supt.  Western  Division 
.  Boston  Water  Works  ;  C.  W.  Kettelle,  Civil  Engineer. 

Members  of  the  Convention  going  on  this  excursion  will  leave  the 
hot^l  at  2.20  p.  M.  Special  cars,  provided  by  the  courtesy  of  the  N.  Y.  k 
N.  E.  Railroad  Company  (C.  P.  Clark,  General  Manager),  will  be  found 
in  waiting  under  the  Columbus  avenue  bridge.  These  cars  will  be 
attached  to  the  train  leaving  the  Albany  depot  >it  2.30  p.  m.,  and  this 
train  is  due  at  Newton  Upper  Falls  at  3.07  p.  m.  A  map,  showing  the 
route  of  the  return  to  Boston,  and  pointing  out  objects  of  interest  on  the 
way,  will  be  given  to  each  member.  The  excursion  will  return  to  the 
hotel  in  time  for  supper  and  the  evening  session,  at  7.30  p.  m. 

Wednesday,  June  19th.— Boston  Day.  Mr.  H.  M.  Wightman,. 
Manager  of  the  Day.  The  Convention  will  be  called  to  order  at  10  a. 
M.  Session. — ^Adjournment.— Dinner.  In  the  afternoon  the  Convention 
will  divide  into  parties,  each  member  electing  which  he  will  join.  The 
following  excursions  have  been  provided  for  this  afternoon  :  1. — To 
Harvard  College  and  Mount  Auburn  Cemetery,  in  charge  of  Mr.  Fred- 
erick Brooks,  A.  B.  (Harvard).  2. — To  the  Art  Museum,  Natural  His- 
tory Building,  Trinity  Church,  and  elsewhere  about  the  City  as  the  party 
may  desire.  In  charge  of  Messrs.  E.  S.  Philbrick  and  H.  F.  Walling. 
3. — To  the  work  on  the  new  system  of  sewerage,  now  in  progress.  In 
charge  of  Messrs.  E.  C.  Clarke,  Principal  Assistant  Engineer,  and  Geo. 
S.  Rice,  Division  Engineer,  engaged  upon  the  work.  4. — To  Bunker 
Hill  (by  invitation  of  Hon.  Richard  Frothingham,  President  Bunker 
Hill  Monument  Association.),  and  to  the  Navy  Yard.  In  charge  of 
Messrs.  CUemens  Herschel  and  Joseph  Veazie.  It  is  expected  that  Mr. 
Frothingham  will  meet  the  party  at  the  Monument  grounds.  5. — To 
the  Brighton  Abattoir  and  the  Water  town  Ai'senal.  In  charge  of  Mr.  H. 
M.  Wightman,  Assistant  City  Engineer.  6. — To  the  Creosoting  Works 
at  South  Boston  ;  Mr.  E.  R.  Andrews,  Proprietor.     In  charge  of  that 
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gentleman.  Membere  of  the  Convention  going  upon  one  of  these  excur- 
sions will  report  to  the  gentleman  having  the  same  in  charge,  in  the  par- 
lor of  the  hotel  assigned  the  Convention.  Coaches  are  provided  as. 
transportation  for  those  excursions  not  readily  made  by  the  public  con- 
veyances. The  coaches  will  start  from  the  hotel  at  2:30  p.  M.  Members- 
especially  interested  in  the  construction  of  dams  for  storage  reservoirs, 
who  may  wish  to  see  the  dams  now  building  at  Framingham,  25  miles- 
out  from  the  City,  will  report  to  Mr.  O.  P*  Low,  Jr.,  Assistant  Engineer, 
engaged  upon  the  work,  who  will  guide  the  party  to  Framingham  and  to- 
the  Reservoir  dams.  The  train  for  Framingham  will  leave  the  Al]>any 
depot  at  2:15  p.  m.     Session  and  business  meeting  at  7:30  p.  m. 

Thubsday,  June  20th. — Harbor  Day.  Mr.  E.  8.  Philbrick,  Manager 
of  the  Day.  By  invitation  of  the  Boston  Board  of  Trade,  John  W. 
Candler,  President,  an  excursion  will  be  made  in  the  Upper  and  Lower 
Harbors,  including  a  lunch  on  board  the  Bohemiauy  of  the  Leyland  line 
of  Liverpool  steamers,  Thayer  &  Lincoln,  Agents  ;  and  a  visi*  to  Fort 
Warren,  &c. ,  as  detailed  below.  The  Committee  of  the  Boston  Board  of 
Trade,  tendering  this  excursion  to  the  Convention,  consists  of  John  \V. 
Candler,  Chairman  ;  Alpheus  H.  Hardy,  Henry  F.  Woods,  Curtis  Guild, 
William  H.  Lincoln,  Charles  M.  Clapp,  and  RufusS.  Frost,  and  the  ex- 
cursion will  he  made  on  the  city  steamer,  J.  Ptiinam  Bradlee,  kindly^ 
tendered  tlirough  the  Board  of  Trade  by  the  City  of  Boston,  Hon.  Henry 
L.  Pierce,  Mayor.  Members  of  the  Convention  going  upon  this  excur- 
sion, may  tiike  coaches  leaving  the  hotel  at  9:30  a.  m.,  for  Eastern  Ave- 
nue wharf  (next  south  of  South  Ferry  to  East  Boston).  The  boat  leaver 
at  10  a.  m.,  passing  in  front  of  Navy  Yard,  will  enter  mouth  of  Mystic 
River,  and  see  the  Lowell  Railroad  improvements  ;  will  then  visit  the 
improvements  of  the  South  Boston  flats.  (See  Transactions  of  the  Soci- 
ety, No.  CLV.)  A  landing  will  here  be  made.  Cross  Upper  Harbor  to- 
Gfand  Junction  wharves,  land,  inspect  railroad  facilities  and  elevator  ; 
lunch  on  British  steamer  Bohemian,  The  route  after  lunch  will  be  gov- 
erned somewhat  by  the  state  of  the  weather.  If  this  should  be  suitable 
for  going  outside,  the  steamer  will  proceed  to  Fort  Warren,  CoL  John 
Mendenhall,  United  States  Artillery,  commanding,  where  a  landing  will 
be  made  for  inspection  of  the  Fort,  after  which  the  party  will  approach 
Minot's  ledge  lighthouse,*  and  return  through  Hull  gut.  Weir  river  and 
Qnincy  Bay  to  the  City.  If  tlie  weather  should  be  unfavorable  for  going 
outside,  the  party  will  land  at  Deer  Island,*  and  inspect  the  public  insti- 
tutions there,  before  landing  at  Fort  Warren,  and  r«tum  thence  via 
Hingham  Bay,  as  above. 

Schedule  of  time  :  Leave  wharf,  10  a.  m.,  arrive  at  South  Boston 
10:30.  Leave  South  Boston,  11:30  a.  m.,  arrive  at  East  Boston,  11:45. 
Leave  East  Boston,  1:30  p.  m.,  arrive  at  Boston  on  the  return  about  5- 
p.  M.    The  steamer's  whistle  will  be  sounded  five  minutes  before  leaving 

*Tbe  weather  being  favorable,  boUi  tbe  trip  to  Miuot's  ledge  and  the  viiiit  to  Deer  lulaDd 
were  made. 
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-^ach  landing.     In  the  evening  at  7:30,  the  Annual  Dinner  will  take  place 
at  the  Hotel  Brunswick. 

Friday,  June  21st. — Lowell  and  Lawrence  Day.  Mr.  James  B.  . 
Francis,  Agent  and  Engineer  of  the  **  Proprietors  of  Locks  and  Canals 
on  Merrimack  River,*'  Manager  during  the  staj  of  the  party  at  Lowell 
Mr.  E.  D.  Leavitt,  Jr.,  Mechanical  Engineer,  Manager  during  the  stay 
of  the  party  at  Lawrence.  By  invitation  of  Mr.  James  B.  Francis  and 
others,  an  excursion  will  be  made  to  Lowfill  and  Lawrence.  Members  of 
the  Convention  going  upon  this  excursion,  may  take  coaches  leaving  the 
hotel  at  7:30  a.  m.,  for  the  Lowell  Depot  Train  leaves  at  8:00  a.  il 
Special  cars  and  trasportation  -mil  be  provided  for  the  members  of  the 
Convention  by  coui-tesy  of  the  Boston  &  Lowell  and  Nashua  &  Lowell 
Railroads  (Hocum  Hosford,  General  Manager).  The  train  is  due  in 
LoweU  at  9 :00  a.  m.  Opportunity  will  be  given  to  inspect  some  of  the 
cotton,  carpet  and  other  mills  at  Lowell,  the  system  of  canals  and  water 
power  of  the  Proprietors  of  Locks  and  Canals  on  Merrimack  River,  the 
processes  of  gauging  running  water  ;  the  two  Lowell  pumping  engines, 
&c.y  with  lunch  at  the  engine-house  at  0:30  p.  m.  The  train  for  Law- 
rence leaves  the  Merrimack  street  depot  at  2:00  p.  m.,  being  due  in  Law- 
rence at  2:35  p.  m.  Opportunity  will  be  given  to  inspect  the  La\iTence 
pumping  engine,  the  water  power  of  the  Essex  Company,  the  Washington 
(woolen)  Mills,  &c.  The  train  for  Boston  leaves  the  North  Lawrence 
depot  at  5:00  p.  Mi,  and  is  due  in  Boston  at  6:04  p.  m. 

Satubdat,  June  22d. — Mount  Washington  Railway,  and  Home.  Mr. 
Geo.  S.  Morison,  Manager  of  the  Day.  By  the  courtesy  of  the  Eastern 
Railroad  Company  (Gen.  A.  P.  Rockwell,  President),  an  excursion  has 
been  arranged  to  Mount  Washington,  returning  Monday  morning. 
Members  take  coaches  leaving  the  hotel  at  7:45  a.  m.  The  train  leaves 
the  Eastern  Railroad  Depot  at  8:15  a.  m.,  and  is  due  at  Fabyan's  at  1:40 
p.  M.     Headquarters  of , the  Society  at  the  Fabyah  House. 

The  programme,  as  printed  above,  was  carried  out. 

By  the  kindness  of  the  officers  of  the  Portland  &  Ogsdenburg  Bail- 
road,  open  observation  cars  were  provided  at  Conway,  and  full  opportu- 
nity was  thus  given  for  the  enjoyment  of  the  scenery  through  the  White 
Mountain  Notch,  and  for  an  inspection  of  the  location  and  construction 
of  that  raiboad.  From  the  Fabyan  House,  where  dinner  was  provided, 
the  train  was  hauled  to  the  foot  of  the  incline,  and  there,  by  the  courtesy 
of  the  Mount  Washington  Railway  Company  (Sylvester  Marsh,  Presi- 
dent), three  of  the  incline  locomotives,  with  the  peculiar  cars  which  as- 
cend the  mountain,  were  in  readiness  and  took  the  party  to  the  summit, 
And,  after  a  short  stay,  descended  the  incline.  Spending  Sunday,  either 
At  the  Fabyan  House  or  at  Crawford's,  the  majority  of  the  party  returned 
to  Boston  on  Monday.  On  Tuesday  Fall  River  and  Providence  were 
visited,  amd  interesting  engineering  works  at  these  cities  examined. 
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REPORT     OF     THE     TREASURER, 

Receip/s  and  Disbursements,  November  Ifh,  187T,  to  May  3L^/,  18  *  8.- 

Receipts. 

Balance  from  former  Treosurer $634  67 

Entrance  Fees ^ 345  00 

Dues 6,632  50 

Snles  of  Publications  and  Diplomas , 112  98 

Interest  Norman  Medal  Fund 70  00 

do      Fellowship  Fund 280  oO 

Miscellaneous 25  00 

Total  Receipts $7,100  15 

DlSBU  RSBMKNTS. 

(.\)  For  liabilitifs  incurred previotu  to  the  beginning  of  the  current  Society  year  : 

Publications $1,440  70 

Stationery 167  66 

Rent 400  00 

Legal  Services 160  88 

Janitor,  House  Repairs  and  Supplies 142  04 

Postage : 1  70 

Hiflcellaneous * 16  26 

$2,328  12: 

(B)  For  HalnliHes  incurred  during  the  present  Society  year : 

Publicationa $1,063  22 

Rent 800  00 

Stationery  and  Printing ^ 249  91 

Salaries 1,600  00 

Postage 189  76 

Fuel  and  Light 229  89 

Annual  Meeting 105  75 

Janitor.  House  Repairs  and  Supplies,  and  Library 331  63 

Norman  Medal  and  Prize 1 28  15 

Telegraph,  Express  and  Contingencies 61  67 

Safe  Deposit  and  Insurance 29  13 

$4,679  Ot 

Total  Disbursements $7,007  18- 

Balance 98  02 

$7,100  i:^ 
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The  Board  of  Direction  considered  it  proper  to  pay  first  the  liabilities  incurred 
during  previous  years,  running  back  to  1874,  which  were  found  to  be  due  at  the 
beginning  of  this  Society  year,  and  which,  as  shown  above,  amounted  to  |2,828^. 

These  payments  have  reduced  the  amount  available  for  current  expenditure, 
which  would  otherwise  have  been  mostly  devoted  to  publications. 

The  balance  transferred  from  the' previous  year  was  also  i*cduced  by  the  pay- 
ment during  the  la-st  month  of  that  year,  of  bills  amounting  to  over  $1,000,  which 
had  been  incurred  during  a  period  extending  from  December,  18'72,  to  April,  1877. 

The  Society  is  now  out  of  debt,  excepting  perhaps  a  few  bills,  not  exceeding  in 
amount  $250,  which  have  been  presented  as  incurred  previous  to  the  present 
Society  year,  and  which  are  now  waiting  adjustment  or  explanation. 

The  funds  of  the  Society  are  safely  invested.  Should  the  receipts  from  the  pay- 
ments of  dues  by  members  equal  the  average  of  past  years,  the  publications  can 
«oon  be  brought  up  to  date. 

J.  J.  R.  CROES. 

Treaturer. 


LIST  OF  NEW  BOOKS  ON 

ENGINEERING    ANI>    TECHNOLOGY. 


Agricutnre,  Book  of .  A  Manual  of  Agri- 
cultural Sciencti,  aa  applied  in  Practice. 
W.  W.  FyfTe.  London.  Post  8vo.  Stewart. 
18.  6d. 

Architecttire.  Modem  Dwellings  in  Town 
and  Country,  adapted  to  American  Wants 
and  Climate.  100  original  designs  of  cot- 
tages, Tillaa  and  mansions  ;  with  Treatise 
on  Furniture  and  Decoration.  H.  Hudson 
HoUef.  Mew  York.  8vo.  illus.  Harperi.  $4.00. 

Arcbitectural  Studies  in  France.  90  litbog. 
plates  (16  colored).  W.  O.  Davis.  London. 
Imp.  fol.    Battford,    63s. 

•Centennial  Exhibition  Reports.  Official  Re- 
ports of  the  International  Board  oi  Judges, 
Centennial  ExhibiUon.  1876.  Edited  by 
Francis  A.  Walker,  Chief  of  the  Bureau  of 
Awards.  8vo,  paper.  Group  L— Minerals, 
Mining  and  Metallurgy,  including  the  Ma- 
chinery. Dlustrated.  494  pp.  $2.  Qroup 
III. — Chemistry  and  Pharmacy,  including 
the  Apparatus.  Dlustrated.  292  pp.  $1.S0. 
Group  X.— Clothing,  Furs,  India  rubber 
Ooods,  Ornaments  and  Fancy  Articles. 
112  pp.  $0.76  Group  XIV.— Apparatus  of 
Heating.  LlKhting.  Ventilation,  Water-Sup- 
ply  and  Drainage.  Illustrated.  88  pp. 
$0.75.  Group  XVIH.— Railway  Plant.  RoU- 
ing  Stock  and  Apparatus.  Road  Engines. 
Profusely  illustrated.  94  pp.  $1.2.5.  Group 
XX.— Motors.  Hydraulic  and  Pneumatic 
Apparatus  etc.  Illustrated.  432  pp.  $2. 
Group  XXV.— InBtruments  of  Precision, 
Research.  Experiment  and  Illustration,  in-  ' 
eluding  Telegraphy  and  Music.  Illustrated. 
210  pp.  $1.00.  Group  XXVm.— Education 
and  8  ieuce.  892  pp.  $1.75.  Group  XXIX.— 
Horticulture.  64  pp.  $0.26.  Groups  XXX. 
to  XXXV.— Live  Stock.  132  pp.  $0.76. 
Group  XXXVL— Pomology.  60  pp.  $0.26. 
Collective  Exhibiu.  40  pp.  $0.26.  A  com- 
plete set  of  the  Judges'  Reports.  32  vols. 
$20.    Philadelphia.    LippincotL 


Contracts.  The  doctrines  of  the  law  of  <— 
in  their  principal  outlines,  stated,  illnstra- 
ted,  and  condensed.  J.  P.  Bishop.  St. 
Louis.    8vo.    SauU  dt  Thxma*.    $3.60. 

Drawing ;  a  Treatise  on  Linear  PerspeoCive 

.  adapted  to  the  Second  Grade  of  the 

Science  and  Art  Department  2d  ed.,  en- 
larged. J.  A  G.  Yule.  London.  4to.  Ifo- 
terston,    2s.  6d. 

Education  ;  The  Year  Book  of for  1878. 

Henry  Kiddle  and  Alexander  J.  Sch«m. 
New  York.    8vo.    £.  Steiger.    $2.00, 

Geometry.     A  complete   Course   of  Second 

Grade  Practical ,  including  the  £lemeni> 

ary  Projection  of  Solids,  with  numeroos 
Examination  Papers;  Drawing. Book  com- 
bined. J.  A  G.  Yule.  London.  4to.  fTa- 
terstoH.    2s.  6d. 

Heat ;  The  Analytical  Theory  of .  Joseph 

F-  urier.  Trans,  with  notes  by  Alexander 
Freeman.  Loudon.  8vo.  Cambridge  Wart' 
house.    I6s. 

Iron,  Steel,  and  Allied  Trades  in  1877.  An- 
nual Report.  J.  S.  Jeans.  London.  8to. 
Spon$.    168. 

Light  ;   The  Prindples  of  and  Color. 

Edwin  D.  Babbitt.  New  York.  8vo,  iUus. 
BabbiU  <t  Co. 

Lcgaritbims ;  New  Manual  of to  seven 

places  of  decimals.  Dr.  Bruhns.  London. 
Royal  8vo.    Low.    68. 

Machine   Construction  ;   Principles  of , 

Edward  Tompkins.  Edited  by  Henry  Evers 
(ColliuB'  Advanced  Sdenoe  Series).  Vol.  1. 
Loudon.    12mo,  plates.    Collins.    3. 6d. 

'~-~—  Construction  ;  Principles  of Ed- 
ward Tomkins  (Advanced  Science  Series). 
Text  and  Plates.  New  York.  Text,  12iuo ; 
plates.  4to.    l\Unams.    $4.60. 

Magnetic  Variations  in  the  United  States: 
being  a  compilation  of  Observations  msde 
in  America  from  the  year  164U  to  the  pres- 
■  ent  date.    Tabulated  and  arranged  for  the 
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tiMof  snnreyors.  J.  B.  8tooe.  New  York. 
12IDO.     Van  NoMirand.     $1.50. 

Maniun— South  Kensington  .     What  it 

it;  how  it  originated  ;  what  it  it  doing  for 
England  and  the  world.  A  lecture  delirered 
in  Cincinnati.  April  6,  1878,  by  Chaa.  P. 
Taft    Sto.    R.  Clark*,  d  Co.    10  M. 

Sonth  Kensington .    Free  Erening 

Lectnres.  deiiTered  in  connection  with  the 
Special  Loan  Collection  of  Scientiflo  Appa- 
rataa,1876.  (South  Kenainston  Handbooks). 
3vo.    London.    Chapman  d  Hall.    8s. 

>'Ue,  The  sources  of  the  Nile.  Through  the 
'dxtk  Continent,  around  the  great  lakes  and 
down  the  Congo.  Henry  M.  Stanley.  Lon- 
don.  2  Tols.  8to,  Ulua.  Xoio,  Maraton  «i 
Co.    £2  2s. 

Paris  Exhibition.  OfBcial  Catalogue  of  the 
British  Section.  Paris  Universal  Interna* 
tlonal  Exhibition.  1878.  Published  by  Direc- 
tion of  the  President  of  the  Royal  Commis- 
Kion.  In  two  parta.  Plans  and  Elevations. 
Demy  Rro.  sd.,  pp.  lxxxvl.-284  and  260. 
London.    Eyrt  d  SpoUitu>oo(U.    2s.  6d. 

Pine  Plantations  on  the  sand  wastes  of  France. 
John  Crombie  Brown.  Edinburgh.  8vo, 
Oltxfer  d  Boyd.    7s.  6d. 

Ponds.  A  short  practical  treatise  on  dew . 

the  farmer's  summer  water  suppliers  :  be- 
ing invaluable  on  hilly  farms  and  aheep- 
mns.  self-supporting,  need  no  repair,  and 
always  efficient.  With  two  folding  plates 
and  diagram.  H.  P.  Slade.  London.  8vo, 
5pOfU.  New  York.    $0  80. 

Bailroad  Bnilder.  A  Hundbood  for  estimating 
the  probable  cost  uf  American  Railway  Con- 
struction and  Equipment.  Wm.  J.  Nioolls. 
Pocketbook  form.  Philadelphia.  18mo. 
Hemry  C.  Baird  d  Co.    (Announcement.) 

Baitway  System.  Index  to  our and 

our  Leading  Lines:  a  comprehensive  Analy- 
sis of  Railway  Property.  A  handbook  for 
shareholders  and  Investora  and  all  who  are 


interested  in  railway  administration  and 
management  W.  Fleming.  London.  Roy, 
8vo.    M*Corquodale.    2s  6d. 

Railway  Repoiis,  American ;  a  oolleo- 

tlon  of  all  reported  decisions  relating  to 
railways.  H.  A.  Shipman.  New  York.  Bvo. 
Vol.  9.     Cockcrojt  d  Co.     $6. 

Beady,  Reckoner,  Merchants  —  — .  Ar- 
ranged expressly  for  Coal  Proprietors,  Mer- 
chants, Railway  Companies,  he.  4th  ed. 
Folio.    Simpkins.    4s. 

Record  of  Science  and  Industry,  Annual, 
for  1877.  Spencer  F.  Baird,  New  York. 
12mo.    ffarpert.    $2. 

Society  of  Engineers.  Transactions  for  1877. 
Edited  by  P.  S.  Nursey,  Secretary.  London. 
8ro.    Spans.    15s. 

Telegraph  Cables.  Laying  and  repairing. 
Capt.  Y.  Haskier.  Loudon.  Post  Bvo. 
Spons,  New  York.    $2. 

Tramways,  their  oontt motion  and  working, 
embracing  a  comprehensive  history  of  the 
system,  with  an  exhauntive  analysis  of  tho 
various  modes  of  traction,  including  horse 
power,  Bteaoi.  heated  water,  and  corapresaed 
air ;  a  description  of  the  varieties  of  rolling 
stock,  and  ample  details  of  cost  and  work- 
ing expenses,  with  special  reference  to  the 
tramways  of  the  United  Kingdom.  With  9 
engravings  and  folding  plates.  D.  Kinnear 
Clark.    London.    Post  8vo.    Loekwood.  18s. 

Trigonometry,  The  elements  of  Plane . 

Eugene  L.  Richards,  New  York.  12mo. 
AvpUton.     $0.75. 

Water  Supply,  London :  Being  an 

examination  of  the  alleged  advantage*  of 
the  Scheme  of  the  Metropolitan  Board  of 
Works,  and  of  the  inevitable  increase  of 
rates  which  would  be  required  thereby.  By 
a  Civil  Engineer.  London.   8vo.  Spon\  6d. 

— Tidy's  Report  on  the  London 

Water  Supply.  Loudon.  Small  4to. 
CkurckiU,    28.  Ad. 


ANNOUNCEMENTS. 


Thb  explanation  of  the  delay  in  issuiog  the 
publications  of  the  Society  will  be  found  in 
the  report  of  the  Treasurer,  printed  in  this 
number. 

DiscoBDAHT  Standards  or  Mfasdbbmekt. 
~A  number  of  members  of  the  Society  desire 
to  obtain  for  publication,  statements  of  the 
various  discordant  standards  of  measure  in 
nse  in  the  United  States.  It  is  known  that  in 
many  cities  the  old  standards  are  more  or 
lees  at  variance  with  the  present,  and  that, 
quite  frequently,  confusion  apd  annoyance 
are  the  result  A  tabic,  compiled  fW>m  the 
Information  which  is  undoubtedly  in  the  poe- 
sessiOD  of  members  of  the  Society,  would  be 
both  interesting  and  valuable.  The  request 
is,  therefore,  made,  that  any  information 
which  would  be  of  assistance  in  the  prepara- 
tion of  such  a  table  be  forwarded  to  the  8ec- 
'tetary.  The  replies  should  state  the  cquiv- 
-alent  of  the  measures  referred  to  in  U.  S. 


standard  feet  or  in  meters,  together  with  any 
additional  notes  which  may  be  applicable.  If 
provisional  equivalents,  afterwards  proving 
incorrect,  have  t)eeu  adopted,  the  value  of 
these  ahould  also  be  atated. 

Membcbs  who  desire  to  secure  complete 
sets  of  the  Transactions  of  the  Society  are 
requested  to  send  to  the  Secretary  a  list  of 
the  papers  which  are  needed  to  fill  up  their 
sets.  Some  of  the  earlier  papers  are  out  of 
print  If  orders  are  received  for  a  sufficient 
number  to  warrant  the  expense,  a  reprint 
will  be  made. 

Special  attention  is  called  to  the  code  of 
rules  for  award  of  the  Norman  Medal,  printed 
at  the  end  of  this  number.  Papers  for  com- 
petition must  be  submitted  previous  to  Sep- 
tember 6th.  1878.  All  members  of  the  Society 
are  invited  to  assist  in  securing  the  presenta- 
tion of  papers  for  this  award. 
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Membebs  of  the  Society  who  expect  to  Yi^it 
Europe  durlDg  the  preseut  year,  are  request- 
ed to  inform  the  Secretary  as  soon  as  possible 
of  that  fact,  and  also  of  the  time  when  they 
purpose  leaving  and  the  probable  length  of 
their  stay  abroad,  together  with  their  Euro- 
pean address. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Courention  of  the  Society  and 
ordered  printed  regularly  in  the  Society  pub- 
lications : 

Whereas,  the  metric  system  of  weights  and 
measures  is  now  extensively  used  abroad  ; 
and  whereas,  it  is  desirable  that  the  relation 
of  the  units  of  differing  systems  be  made 
familiar  to  all,  by  comparison  : 

Besolved,  That  Members  be  requested,  in 
papers  hereafter  presented  to  the  Society  to 
write,  in  parenthesis,  weights  or  dimensions 
by  the  metric  system  in  connection  with  those 
of  the  system  in  general  use. 

The  House  of  the  Socibtt  is  at  104  East 
Twentieth  street,  one  door  east  from  Fourth 
avenue,  and  near  southwest  coqcer  of  Oram- 
eifcy  Park.  It  is  open  from  nine  o'clock 
A.  M.  to  five  o'clock  p.  M.  each  business  day 
except  Saturday,  when  it  is  closed  at  three 
o'clock  p.  M. 

The  Library  and  Conversation  Rooms  wiU 
also,  for  the  present  be  open  every  Thurmiay 
evening,  from  7i  to  10  P.  M.  Members  are  in- 
vited to  avail  themselves  of  the  opportunities 
afforded  on  Thursday  evenings  both  for  con- 
sultation of  books  and  periodicals  and  for 
conversation. 

EXHIBITIOK  OF  AMEBICAN  ENOIKEEBIlfO  AT 

Pabis,  1878.— The  Committee  appointed  by 
the  Sociely  to  prepare  this  Exhibition  pre- 
sented a  report  at  the  Ute  Annual  Convention, 
from  which  the  following  information  is 
gathered: 

The  Exhibition  may  be  divided  into  two 
classes:  1st.  The  drawings  and  photographs 
of  works  which  have  been  grouped  in  depart- 
ments and  are  mounted  on  the  structure 
erected  for  this  purpose,  where  they  may 
readily  be  seen  and  examined  by  all  visitors 
to  the  Exposition,  together  with  the  models 
and  specimens  which  are  likewise  conspicu- 
ously displayed,  ad.  A  collection  of  tracings, 
albums,  specifications,  blank  contracts,  litho- 
graphs and  other  miscellaneous  matter,  not 
designed  for  general  exhibition,  but  acces- 
sible for  inspection  to  engineers  and  others 
who  may  desire  to  niake  special  investiga- 
tions. 

The  structure   on  which   the   drawings. 


photographs  and  models  are  mounted  was 
built  for  your  Committee  by  Messrs.  Mead  k 
Taft,  of  Comwall-on-the-Hudson.  and  taken 
to  France  by  one  of  the  Ooverument  ve«weli. 
All  parts  except  the  interior  frame,  which  i» 
concealed  by  the  drawings,  are  of  American 
hard  woods.  It  is  an  excellent  example  of 
first-class  machine-made  carpenter  work,  and 
in  itself  forms  a  good  collection  of  our  natlre 
finishing  woods. 

This  structure  is  so  designed  as  to  corvt 
exactly  the  amount  of  space  allotted  to  year 
Society,  namely  16  feet  wide  by  21  feet  long. 
Its  exterior  surface  fhrnishes  six  alcoves, 
each  appropriated  to  a  different  department, 
while  additional  wall  surfiace  as  well  as  a 
small  office  is  provided  in  the  interior,  and  a 
broad  staircase  leads  to  a  platform  above. 

The  »ix  alcoves  have  been  appropriated  to 
the  following  general  departments; 

Foundations  and  Masonry:  Bridge  Super- 
structure ;  Hydraulic  Machinery ;  Inland 
Marine  ;  Rolling  Stock  ;  Biver  and  Harbor 
Improvements. 

Four  of  these  alcoves  are  at  the  comers  of 
the  structure,  and  each  of  them  affords  tiiree 
vertical  wall  spaces  3  feet  wide  by  5  feet  high, 
two  inclined  spaces  3  feet  square,  and  one 
smaller  -  triangular  qMce.  The  alcoves  de- 
voted to  Bridge  Superstructure  and  to  Foun- 
dations are  in  the  middle  of  the  long  sides 
and  twice  the  size  of  the  others.  There  are 
also  upon  the  wall  spaces  not  included  above, 
photographs  and  drawings  representing  Ele- 
vated Railroads  and  Gas  Works. 

The  Committee  hope  to  be  able  to  arrange 
for  the  preservation  of  the  structure  and  the 
collection  mounted  in  ita  alcoves,  as  a  per- 
manent exhibit  of  American  Engineering;  it 
may  be  placed  after  the  close  of  the  Inter- 
national Exposition  in  the  Museum  of  the 
PonU  et  CkautieeM, 

The  expenses  incurred  to  date  amounted 
to  $1,108.61. 

Of  this  amount,  about.  $360  la  for  framing 
and  mounting  the  contribntionaof  individual 
exhibitors.  A  part  of  the  money  so  spent  has 
already  been  returned  by  the  exhibitors,  sod 
the  expenses,  as  stated  above,  are  stated  as 
reduced  by  the  sums  so  repaid.  The  Com- 
mittee hope  that  aU  exhibitors  wiU  see  the 
propriety  of  payiug  the  coal  of  preparing  their 
contributions  for  exhibition,  and  that  nearly 
or  quite  all  of  the  $350  will  be  returned  in. 
this  way. 

The  contributions  to  date  amounted  to- 
$972,  and  were  made  by  fifty-two  Individualt 
and  firms,  while  the  Society  comprises  nearlx 
600  members. 


Digiti 


ized  by  Google 


55 

The  Committee  originally  estimated  the  ex*  done.    The   following   claaM   is   from  this 

penses  of  the  Exhibit  at  $1,600,  but  belleyed  paper: 

it  important  to  raise   $3.U00,  which  sum  will  Your  Committee,  thoronghly  conrinced  of 

enable  them  to  poblish  a  small  volnme  de-  the  importance  of  raising  additional  fonda, 

•criptive  of  the  Exhibit,  with  brief  historical  now  send  the  enclosed  subscription  blank  in 

articles  on  American  Engineering.  accordance  with  this  vote.    They  would  call 

The  Committee,  believing  that   they  are  special  attention  to  the  fact,  that  they  propose 

really  doing  an  important  work,  which  as  yet  to  publlHh  a  small  volnme  in  English  and 

is  hardly  half  completed,  appeal  to  Xhe  Society  French,  which  shall  be  descriptive  of  the 

and  to  all  who  are  intereetcd  in  American  Bxhibit,  and  contain  brief  historical  narra- 

Engineering  for  additional  contributions.  tives  of  different  departments  of  American 

After  the  presentation  of  the  report,  it  was  Engineering.     The  additional    subscription 

ordered  by  the  Convention  that  a  subscrip*  will  enable  your  Committee  to  pubUsh  this 

tlon  paper  should  be  prepared  and  submitted  volume, 
to  Members  of  the  Society,  which  has  been 


LIST      OF     MEMBERS. 

ADDITIONS. 

MKMBKRS. 

Dale  of  Election. 
Bfllin,  Chari.fs  F (Admilled  as  Junior,  April  5th,  1876),  Ast. 

Kng.   CJeological    Survey   of    Penna., 

4039  Locust  St.,  Philadelphia,  Pa July     3,     1878. 

Olovfr,  ().  I Resident     Engineer,     Oroya    Railroad, 

Lima,  Peru April    3,      ** 

Hasril,  Bknti.ky  1) 317  Hroadway,  New  York July      3,      ** 

James,  Samiel  L New  Orleans  Pacific  R'y,  159  Common 

Street,  New  Orleans,  I^a May      i,       *• 

KiNt.sLEV,  Marvin  \V.  . .  .  As'i  Eng.  Waterworks,  354  Superior  St., 

Cleveland,  O July      3,      •' 

Melvin,  David  N Supt.   American    Linoleum    MPg   Co., 

New  Spring\'ille,  Richmond  Co.,  N.  Y. .     '*       "       " 
KoDD,  Thomas Pennsylvania  Company,  Pittsburgh,  Pa..Junc     5,      ** 

ASSCHIATK. 

Andrkws,  Edward  R 10  Warren  St.,  New  Yoik June     5,    1878. 


CHANGKS    AND  CORRKCTIONS. 
MEMBERS. 

Abeit  S.  Thayer U.S.  Civil  Engineer,  1907  Penna.  Ave, Washington,  D.C. 

BissELL,   H Master  Maintenance  of  Way,  Eastern  R.R.,  Salem,  Mass. 

Chamte,  O \s't  Genl.  Supt.  and  Chief  Engineer,  New  York,  I^ke 

Erie  &  Western  R'y,  187  West  Street,  New  York. 

Chester,  Stephen Room  6,  239  Broadway,  New  York. 

Di'NCKLER,  John  B 1907  Penna.  Ave.,  Washington,  D.C. 

Gc»D\viN,  Bryant 19  East  Thirty  seventh  Street,  New  York. 
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Hall,  G.  Thomas Charlton,  Saratoga  Co.,  N.  Y. 

Harris,  Robert  L Chief  Engineer,  Canada  Central  Extension  R*y,  Pern- 

broke,  Ontario,  Canada. 

Haven,  William  A Chief  Eng.  Brattleboro,  Whitehall  R.  R.,  Brattleboro,Vt. 

Latch  A,  J.  A Coldwater,  Mich. 

Meriwether,  Niles Chief   Eng.,    Natchez,    Jackson   &    Columbus  R.  R., 

Fayette,  Jefferson  Co.,  Miss. 
Morss,  Foster Engineer  for  Contractors,   Shenandoah   Valley  R.  R., 

Charleston,  Jefferson  Co.,  West  Va. 

Norman,  George  H Newport,  R.  I. 

Olney,  La  FAYErrK 33  Niagara  Street,  Buffalo,  N.  Y. 

Smith,  F.  H Eng.  and  Supt.,  Baltimore  Bridge  Co.,  13  German  St., 

♦  Baltimore,  Md. 
Wurtele,  Arthur  S.  C.  .D.  &  H.  C.  Co.,  19  Jay  Street,  Albany,  N.  Y. 

associates. 

Prout,  Henry  G Care  of  Railroad  Gazette,  73  Broadway,  New  York. 

Watki'ns,  Charles  D 118  East  115th  Street,  New  York. 

JUNIORS. 

Bland,  John  C 265  South  Fourth  Street,  Philadelphia,  Pa. 

Burr,  William  H Pawling  Avenue,  Troy,  N.  Y. 

Hayes,  Edmund 11  Kremlm  Hall,  Buffalo,  N.  Y. 

Johnson,  L.  M Genl.  Mang.  Cairo  &  St.  Louis  R.R.,  520  Walnut  Street, 

St.  Louis,  Mo. 

Osgood,  Jos.  O Milton,  Mass. 

Whinery,  S Civil  Engineer,  Georgia  Avenue,  head  of  Sixth  Street, 

Chattanooga,  Tenn. 
Whitlock,  Frank  W East  River  Bridge,  New  York. 

fellow. 
CoiT,  Edward  W 261  South  Fourth  Street,  Philadelphia,  Pa. 

deceased. 
ScHOTT,  C.  Ridgely Member July      9,    1878. 
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PROCEEDINaS. 

Vol.  IV,  May,    1878. 


MINUTES   OF    MEETINGS. 

(Abttrmct  of  such  as  may  be  of  general  interest  to  members.) 

OF  THE  SOCIETY. 

JtJLY  3d,  1878.— The  Society  met  at  8  p.  m.,  Vice-President  Roberts 
in  the  chair. 

The  ballot  upon  admission  to  membership  was  canvassed,  and  the 
following  were  declared  elected  as  Members  :  Charles  E.  Billin  of  Phila- 
delphia, Pa.  (elected  Junior  April  5th,  187G)  ;  Bentley  D.  Hasell  of  New 
York  ;  Marvin  W.  Kingsley  of  Cleveland,  O.  ;  and  David  N.  Melvin  of 
Staten  Island,  N.  Y. 

July  17th,  1878.— The  Society  met  at  8  p.  m.,  Charles  E.  Emery  in 
the  chair. 

A  paper  by  Theodore  Cooper,  entitled  **  Observations  on  the  stresses 
dcTeloped  in  metallic  bars  by  applied  forces,"  was  read  by  the  Secretary, 
and  discussed  by  Me-Svsrs.  Blunden,  Bogart,  Emery,  Melvin,  North,  Ray- 
mond and  Yardley. 

An  interesting  set  of  large  scale  drawings  was  exhibited,  which  had 
been  used  at  the  Institute  of  Ci\il  Engineers  in  London  to  illustrate  a 
paper  by  Thomas  C.  Clarke,  Member  of  the  Society,  and  which  had  been 
kindly  sent  to  this  Society. 

OF  THE  BOARD  OF  DIRECTION. 

May  IsT,  1878. — Applications  for  membership  were  considered.  Ap- 
propriations were  made.  Arrangements  for  the  Tenth  Annual  Conven- 
tion were  considered.  Financial  business  was  transacted  and  reinsurance 
of  Society  property  directed.  / 
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May  13th,  1878. — Action  was  taken  in  reference  to  th^  transmission 
to  Members  of  the  report  of  the  Committee  on  Tests  of  Iron  and  Steel. 
Additional  arrangements  for  the  Convention  were  made. 

May  29th,  1878. — Applications  for  membership  were  considered. 

June  5th,  1878. — Final  arrangements  for  the  Convention  were  made. 

July  3d,  1878. — Applications  for  membership  were  considered.  Ap- 
propriations were  made. 


MEMOIRS  OF  DECEASED  MEMBERS  OF  THE  SOCIETY. 


G.  W.  R,  BATLEY,  Member  A.  S.  C.  E. 

Died  December  14,  1876. 

Geobge  William  Read  Bayley,*  was  bom  at  Saratoga,  in  the  State 
of  New  York,  on  the  30th  November,  1821. 

He  was  the  son  of  G.  W.  Bayley,  a  descendant  of  the  early  settlers  of 
New  England,  and  who,  at  the  ago  of  four  score  years,  still  survives 
him. 

He  early  exhibited  an  aptitude  for  mathematics,  and  was  sent  to  the 
Rensselaer  Institute  at  Troy.     He  graduated  in  the  class  of  1838. 

His  first  employment  was  immediately  aft^r  graduation,  upon  the 
railway  from  Albany  to  Buffalo,  in  his  native  State.  But  his  health  giving 
way,  he  went  to  sea,  and  spent  two  years  in  a  tour  round  the  world. 

Upon  his  return  he  was  employed  upon  the  construction  of  the  State 
prison  at  Clinton,  New  York.  It  was  while  thus  engaged  that  Gren.  P. 
O.  Hebei-t,  at  that  time  Chief  Engineer  of  the  State  of  Louisiana,  ten- 
dered him  a  place  as  assistant  engineer,  which  he  resolved  to  accept 
He  took  up  his  residence  at  Baton  Rouge,  which  was  then  the  capital  of 
the  State,  and  served  as  Assistant  State  Engineer,  under  two  chief  en- 
gineers, in  succession,  till  the  year  1852. 

The  duties  of  this  office  were  peculiar,  and  limited  to  the  hydrography 
of  the  Mississippi  River.  Naturally  of  an  investigating  turn  of  mind,  ho 
entered  upon  the  discussion  of  some  of  the  most  difficult  and  abstruse 
problems  of  hydrodynamic  science.  This  was  the  beginning  of  his  study 
of  the  physics  of  the  Mississippi. 

A  new  direction  was  given  to  his  studies  by  his  election  as  Chief  En- 
gineer of  the  New  Orleans  and  Opelousas  Jlailroad,  which  office  he  held 
for  nearly  ten  years. 

*  Committee  to  prepare  Memoir,  W.  M.  Roberts,  £,  L.  Corthell,  C.  G.  Forsbey. 
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He  then  acted  as  City  Surveyor  of  the  City  of  New  Orleans,  and  was 
subsequently  again  chosen  Engineer  of  the  New  Orleans  &  Opelousas 
Railroad,  and  continued  as  Superintendent  and  Engineer  till  its  purchase 
by  Charles  Morgan,  when  he  was  appointed  Assistant  Chief  Engineer 
and  Superintendent  of  the  New  Orleans  &  Chatanooga  Road.  The  con- 
struction of  the  road  from  New  Orleans  to  Mobile,  particularly  the  re- 
newal of  the  bridges  on  that  route,  demande*!  the  best  eflforts  of  the  rail- 
road engineer. 

There  now  occurred  a  collision  of  duty,  to  which  tlie  railroad  engi- 
neer is  no  stranger,  and  in  which  Mr.  Bayley  lost  his  position  by  his 
deTotion  to  duty.  The  specifications  of  the  contract  in  grading  the  track 
across  the  Atchafalaya  Basin,  were  such,  that  the  contractor  must  lose 
money,  or  shght  his  work.  As  Mr.  Bayley's  inflexibility  in  exacting  the 
proper  performance  of  work,  was  in  the  way,  he  was  removed  in  1872-3. 

It  was  at  this  time  of  relaxation  that  he  wrote  the  *'  History  of  Rail- 
roads in  Louisiana,"  a  work  of  great  research  and  labor. 

His  manuscripts  were  published  in  numbers  in  the  **  Picayune  "  news- 
paper. Thus  far  it  has  not  been  put  into  more  permanent  form,  though 
containing  reliable  information. 

When  the  contra<»t  was  made  by  Congrt^ss  for  the  improvement  of  the 
South  Pass  of  the  Mississsppi  by  jetties,  Mr.  Bayley  was  selected  by 
Capt.  Eads  as  Resident  Engineer,  and  as  such,  continued  till  his  death. 
He  was  a  believer  in  the  ultimate  success  of  this  method  of  obtaining 
deep  water  to  the  sea. 

Mr.  Bayley's  jirofessional  pai)ers  are  marked  by  solidity  and  research. 
He  wrote  the  article  on  the  Mississippi  in  **  Appleton's  Cyclopedia."  In 
1875-6,  he  served  the  Louisiana  Levee  Company,  as  Engineer  and  Com- 
missioner of  Levees,  concurrently  with  the  duties  of  Rt^sident  Engineer 
of  the  jetties,  which  functicms  he  held  till  his  death.  He  there  prepared 
the  article  ui)on  **  Levees,"  for  **  Johnson's  Cyclopedia,"  and  the  one  uiK>n 
the  same  subject,  published  since,  in  the  Transactions  of  this  Society. 

Mr.  Bavley  undertook  too  much,  and  overestimated  his  health.  Ho 
was  for  three  years  a  member  of  the  Board  of  Health  for  New  Orleans, 
1873  to  1876,  and  as  such,  entered  with  much  earnestness  into  the  ques- 
tion of  disinfection.  To  him,  as  the  auxilliary  of  Dr.  White,  is  due, 
more  than  to  any  other  citizen,  the  exemption  of  the  city  from  epidemics. 
He  wrote  an  able  paper  analyzing  the  resiUts  of  the  use  of  disinfectants. 

Mr.  Bayley  was  a  member  of  the  House  of  Representatives  from  the 
City  for  two  years,  1874-6 ;  and  was  an  active  and  eflScient  legislator. 
At  the  same  time  he  was  serving  the  jetties  of  the  South  Pass  as  Engi- 
neer, and  was  Engineer  and  C'ommissioner  of  Levees.  Each  of  these 
might  have  been  the  business  of  one  man.  Ally  were  more  than  any  man 
could  discharge  without  taxing  inordinately  his  powers.  Doubtless 
they  told  upon  his  constitution,  and  aided  to  undermine  it. 

It  will  be  seen  that  Mr.  Bayley's  was  a  very  active  and  busy  life,  and 


Digiti 


ized  by  Google 


60 

that,  for  nearly  the  whole  of  his  thirty  years  in  Louisiana,  he  was  en- 
gjvged  with  public  trusts  and  great  enterprises. 

Mr.  Bayley's  habits  of  life  and  demeanor  as  a  citizen  were  above  re- 
proach. Interested  in  all  that  transpired,  yet  never  mingling  in  the  ex- 
citing contests  of  politics  ;  and  like  most  men  of  his  religious  persuasion, 
he  was  singularly  free  from  all-  excesses  in  word  or  deed.  He  was  a  firm 
believer  in  the  doctrines  of  the  *'New  Jerusalem  "  church,  as  taught  by 
Emanuel  Swedenborg. 

Mr.  Bay  ley  was  twice  married,  first  in  1842  in  New  York,  and  again, 
in  1851  to  Miss  Harriet  Laws  of  Atakapas,  La. 

For  a  few  days  prior  to  his  death,  he  felt  unwell,  and  did  not  go  to 
his  office  duties,  but  sent  for  his  MSS.  to  finish  an  article  he  was  prepar- 
ing for  this  Society. 

He  died  quite  suddenly,  December  14th,  1876,  leaving  a  reputation 
and  example  of  a  i^ure  and  devoted  life. 


JAMES  P.  KIRKWOOD,  Member  and  Past  President  A.  S.  C.  E. 

Died  April  22d,  1877. 
James  P.  Kikkwood,*  was  born  in  Edinburgh,  Scotland,  March  27, 
1807.  He  was  put  to  school  very  early,  in  1815  was  sent  to  an  academy 
at  G^alashiels,  and  in  1818  to  Rotterdam,  Holland,  and  returned  home 
after  the  lapse  of  a  little  over  a  year,  having  acquired  considerable 
iluency  in  the  Dutch  language,  and  some  knowledge  of  French.  He  now 
entered  his  father's  store,  where  he  remained  till  the  fall  of  1821,  when  he 
was  apprenticed  to  Thomas  Granger,  land  surveyor,  who  soon  associated 
with  himself  a  Mr.  Miller,  the  firm  a<3quiriug  a  large  practice  as 
civil  engineers.  Mr.  Kirkwood  served  the  first  term  of  his  apprentice- 
ship, and  remained  with  the  firm  as  an  assistant  till  early  in  1832,  when 
he  began  business  for  himself  in  Glasgow,  but  thinking  that  the  opening 
for  a  civil  engineer  was  better  in  this  country,  he  came  hero  in  the 
summer  of  the  same  year.  Provided  with  letters  to  Wm.  Gibbs  McNeil 
(then  and  for  a  long  time  subsequently  a  railway  engineer  of  the  largest 
practice),  he  commenced  under  McNeil  with  the  location  of  the  Norwich 
A:*  Worcester  Railroad  ;  was  thence  transferred  to  the  Boston  &  Provi- 
dence Railroad,  and  subsequently  to  the  Stonington  &  Providence  Rail- 
road as  Resident  Engineer.  Still  later  he  became  the  Resident  Engineer 
on  the  Long  Island  Railroad,  which  was  opened  to  Hicksville  in  1837. 
In  1839  he  was  engaged  on  the  preliminary  w^orks  of  Flynn's  Knoll 
Light  House,  New  York  harbor,  under  the  orders  of  the  U.  S.  Engineers. 
This  was  a  most  laborious  work,  requiring  his  residence  at  the  quarries 
in  the  State  of  Maine  for  a  great  part  of  the  time,  alternating  with  his 
personal  supervision  of  the  construction  of  the  coffer  dam  and  founda- 
tions in  the  harbor.     The  storms  of  the  winter  damaged  the  works  very 

*  Committee  to  prepare  Memoir.  A.  W.  Craven,  J.  W.  Adama,  Wm.  £.  Worthen,  Jas.  B. 
Francis. 


Digiti 


ized  by  Google 


61 

seriously,  and  the  Government  suspended  operations,  which  have  never 
heen  resumed, 

In  the  spring  of  1840  his  services  were  called  for  on  the  mountain 
division  of  the  Western  Railroad  of  Massachusetts,  on  which  he  w;as  en- 
gaged as  Resident  Engineer  until  its  completion,  in  the  fall  of  1843. 
Between  this  date  and  his  taking  charge  of  the  location  and  construction 
of  the  Springfield  and  Noi'thami)ton  Railroad,  he  was  engaged  in  the  prep- 
aration of  plans  and  construction  of  the  Delavau  House,  in  Albany,  at 
that  time  regarded  as  a  work  of.  some  magnitude.  His  health  reciuiring 
a  more  genial  climate,  led  to  his  acceptance  from  the  U.  S.  Government 
of  the  position  of  Engineer  for  the  Construction  of  Docks,  Ho8j)ita], 
Workshoi)s,  and,  in  fact,  all  the  appurtenances  required  in  a  great  naval 
depot,  then  projected  at  Pensacola,  Florida.  He  continued  on  this  work 
until  the  suspension  of  the  appropriations  by  the  Government  for  its  con- 
tinuance, in  May,  1H47.  The  New  York  and  Erie  Railroad  having  un- 
dertaken the  construction  of  a  stone  arched  viaduct  (m  the  line  of  that 
road,  of  16  arches,  of  50  feet  8])an  each,  and  100  feet  high,  and  it  l>eing 
apparent  that  unless  it  was  built  in  one  season,  the  opening  of  the  road 
for  travel  woidd  be  seriously  delayed,  he  was  solicited  to  take  charge  of 
that  work  as  Sui)erintendent,  and  carry  it  to  completion  by  days'  labor, 
which  he  accomplished  in  December,  1848 — an  unprecedented  piece  of 
work  to  be  accomplished  in  one  working  season.  This  led  to  his  ap- 
pointment as  General  Superinti»ndent  of  the  Erie  Raih'oad,  and  in  this 
IKxsition  he  introduced  many  radical  changes,  resulting  in  great  improve- 
ments in  the  running  of  the  railroad,  and  which  have  been  adopted  on 
other  roads  in  this  country  without  acknowledgment-  notably,  the  run- 
ning of  trains  by  telegraph,  introduced  by  him.  His  d<termination  to 
make  this  great  road,  so  far  as  the  operation  of  his  dei)artment  tended, 
what,  from  it  leatling  position  in  connection  with  the  West  and  the  great 
metropolis,  it  was  designed  to  be,  led  to  opposition  from  men  in  othce, 
who  did  not  posstvss  the  breadth  of  view  essential  to  the  api)reciation  of 
the  scope  of  his  efforts  ;  and  failing  the  proper  support  from  them,  he 
resigned  the  charge  of  the  road  to  accept  the  position  of  Chief  Engineer 
of  the  Missouri  Pacitic  Railroad  in  1850.  Perfecting  the  surveys  and 
construction  of  that  road  as  far  as  the  means  of  the  company  permitted, 
he  returned  to  New  York  in  1855.  Still  retaining  connection  with  that 
road  as  Consulting  Engineer,  he  took  charge  under  the  Croton  Depart- 
ment of  the  work  of  lowering  and  moving  horizontally  the  great  water 
main  in  Eighth  avenue  into  a  rock  cut,  without  cutting  off  or  interrupt- 
ing the  supply  of  the  water  to  the  city  through  the  main — a  work  of  great 
delicacy.  In  June,  1856,  he  received  the  appointment  of  Chief  Engineer 
of  the  Nassau  Water  Works,  Brooklyn,  and  continued  in  the  office  until 
its  completion  in  1860.  He  visited  Europe  at  this  time  on  account  of 
his  health,  and  remained  a  winter  in  the  south  of  France,  but  with  little 
permanent  benefit  Unwilling  to  lose  the  benefit  of  his  advice  in  the 
first  management  of  the  work,  the  Commissioners  of  Nassau  Water  Works 
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wished  to  retain  his  services  as  Consulting  Engineer,  which  he  accepted 
only  on  condition  that  it  shpuld  be  without  salary.  During  this  time 
he  iuvastigated  and  reported  upon  the  subject  of  lead  poison  in  water 
pipes,  and  held  very  positive  views  upon  that  subject.  He  was  consulted 
by  the  Erie  Railroad  Company  in  reference  to  the  Bergen  Tunnel,  at 
Jersey  City,  which  he  completed,  as  also  on  the  arrangements  of  ferries 
and  Long  Dock.  He  serveil  as  Commissioner  (1859)  on  tlie  raising  tlie 
High  Bridge  at  Carmansville  Croton  Aqueduct ;  also,  in  1860,  on  a  com- 
mission for  location  of  terminal  depot  at  Hunter's  Point,  Long  Island 
Railroad.  He  reported  to  the  Long  Dock  Company,  on  a  system  of 
docks  and  ferries,  embracing  elevators  and  floating  docks  of  iron  for  the 
reception  and  handling  of  grain.  Again  his  health,  in  1863,  required 
him  to  travel,  and  in  1864  he  devoted  some  time  to  the  Murray  Hill  dis- 
tribution, Croton  Water  Works ;  and  with  Messrs.  G.  R.  Baldwin  and 
J.  W.  Adams,  made  an  examination  and  report  on  the  entire  line  from 
Fishkill  to  Boston,  of  the  Boston,  Hartford  and  Fishkill  Railroad.  He 
was  also  consulted  on  the  location  of  high  service  reservoirs  and  pump- 
ing engines  at  High  Bridge,  Croton  Water  Works. 

In  March,  1865,  he  made  extensive  examinations  and  exhaustive  report 
on  the  subject  of  the  Water  Works  of  Cincinnati ;  and  also,  in  the  same 
year,  made  similar  examination  and  report  on  the  Water  Works  of  St. 
Louis,  the  Water  Commissioners  of  the  latter  city  authorizing  him  to 
visit  Europe,  and  examine  and  report  upon  the  various  methods  of  filter- 
ing water  for  city  use  pursued  in  the  cities  of  Great  Britain  and  the 
Continent.  He  returned  in  September,  1866,  and  the  result  of  his 
labors  appears  in  an  elaborate  published  report,  with  copious  illustrations 
of  the  methods  pursued  in  the  principal  cities  of  Europe  for  purifying 
city  water.  This  work  serves  as  a  text-book  for  engineers  in  this  branch 
of  hydraulics.  While  in  London,  on  this  visit,  he  examined  and  report- 
ed to  some  interested  citizens  of  New  York,  upon  the  underground  rail- 
ways of  London,  and  their  working.  He  also  reported  on  the  Bergen 
Tunnel,  and  returned  to  St.  Louis  to  examine  and  report  upon  the  loca- 
tion of  pumping  stations  for  that  city,  with  settling  basins  and  a  high 
reservoir  service,  the  basis  of  the  present  water  work  construction  for 
that  city.  Being  offered  the  position  (April,  1867)  of  Chief  Engineer,  to 
carry  out  his  plans,  he  declined,  accepting  the  position  of  Consulting 
Engineer,  with  the  privilege  of  making  his  own  selection  of  Chief  En- 
gineer and  Assistant,  being  responsible  for  the  work,  but  retired  from 
the  immediate  sui>ervision.  All  the  important  structures  were  built  from 
his  designs,  or  plans  approved  by  him.  This  embraced  the  pumping 
engine  and  specification  for  the  same.  At  this  time  he  was  consulted  on 
the  designs  of  the  third  Ridge  wood  engine,  Brooklyn  Water  Works,  and 
it  was  .designed  under  his  direction. 

In  1868,  still  in  the  employ  of  the  Water  Commission  of  St.  Louis, 
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he  was  consulted  on  various  water  works — Pittsburg,  Pa.,  Portland, 
Maine,  and  Salem,  Mass. 

In  1869  be  reported  on  the  extension  of  the  Brooklyn  Water  Wotks 
bv  the  construction  of  additional  reservoirs.  In  the  same  year  he  was 
appointed  Consulting  Engineer  of  the  Water  Works  of  Poughkeepsie, 
N.  Y.  ;  in  1870,  of  the  Water  Works  at  Lowell,  Mass.  ;  in  1871,  of  the 
Water  Works  at  Fall  River,  Mass.  ;  in  1873,  of  the  Water  Works  of  Law- 
rence, Mass.  In  1872  he  made  a  report  on  the  additional  supply  of  water 
for  the  city  of  Albany,  N.  Y.,  and  afterwar()s  had  charge  of  the  construc- 
tion of  the  works.  In  the  same  year  he  drew  up  the  specifications  for 
the  construction  of  the  storage  reservoir,  Hempstead,  L.  I.  In  1873  he 
made  investigations  and  report  on  new  water  works  for  Hoboken  and 
Weehawken.  In  1874=,  in  conjunction  with  Mr.  James  B.  Francis,  he 
made  a  report  on  the  additional  supply  for  the  city  of  Boston,  and  in  the 
same  year  an  examination  and  report  upon  the  drainage  of  the  low  lands 
in  Hoboken,  involving  the  use  of  pumping  machinery  to  lift  the  contents 
of  the  sewers  to  the  level  of  tide.  In  1875  he  made  an  extended  exami- 
nation and  report  to  the  Massachusetts  State  Board  of  Health  on  the 
pollution  of  rivers.  In  1876  he  made  a  report  on  the  necessity  and  means 
of  economizing  the  water  supply  ol  Lynn,  Mass. ' 

The  above  list  of  reports  made  acd  works  constructed  is  necessarily 
imperfect.  In  the  earlier  years  of  his  practice,  Mr.  Kirkwood  k^pt  a 
diary,  but  latterly  the  memoranda  were  desultory  and  imperfect.  The 
list  is,  therefore,  made  up  from  published  reports,  and  from  the  recollec- 
tion of  your  committee,  who  were  all  more  or  less  associated  with  him  in 
I  business.  He  was  often  on  commissions  for  the  testing  of  pumping  en- 
gines, for  advice  on  constructions,  and  few  of  the  water  works  for  the 
large  cities  have  been  undertaken  or  carried  out  without  consultation 
with  him. 

In  Mr.  Kirk  wood's  life  may  be  traced  the  beginning  and  growth  of 
our  engineering  profession.  He  commenced  in  1821  by  entering  the 
office  of  a  land  surveyor,  when  the  distinction  of  civil  engineer  was 
hardly  known ;  he  began  with  dragging  the  chain  and  the  usual  office 
work  of  the  land  surveyor ;  but  in  the  call  for  further  works  the  land 
surveyors  became  a  firm  of  civil  engineers,  with  large  practice  in  railways 
and  canals.  By  11  years  of  industry  with  this  firm  Mr.  Kirkwood  had 
acquired  a  practical  knowledge  of  the  profession  as  it  then  was,  and  after 
a  short  trial  by  himself  in  Glasgow  he  started  for  this  country,  where  he 
trusted  his  knowledge  might  be  of  value.  In  this  he  was  not  disap- 
pointed ;  from  the  valued  assistant  of  Major  McNiel  he  passed  to  the 
charge  of  varied  works— filling  most  important  offices,  especially  in  the 
dcpartrffent  of  railway  engineering,  in  which  he  occupied,  at  times,  dif- 
ferent grades  and  duties,  as  assistant,  chief  and  consulting  engineer, 
once  on  the  Missouri  Pacific,  as  contractor,  and  lastly  on  the  Erie  railroad, 
acting  as  Greneral  Superintendent  and  taking  charge  of  the  running  of 
the  road.      Up  to  1855  Mr.  Kirkwood's  labors  were  almost  entirely  con- 
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fined  to  railway  engineering,  and  he  was  considered  at  the  head  of  his 
profession.  Having  been  called,  by  Mr.  A.  W.  Craven,  to  the  charge  of 
some  work  in  the  Croton  Department,  which  was  successfully  executed, 
on  the  determination  of  the  City  of  Brooklyn  to  construct  water  works 
he  was  made  the  Chief  Engineer.  With  this  appointment  his  attention 
was  almost  entirely  diverted  to  water  works  for  the  supplies  of  cities  and 
towns.  This  branch  of  the  profession,  at  that  time,  was  but  little  studied, 
and  its  demands  very  limited,  but  Mr.  Kirkwood  brought  to  it  that  won- 
derful i^erseverance  and  industry  which  had  given  him  his  position  in 
the  railway  branch.  His  life  had  always  been  an  eminently  practical 
one  ;  there  were  no  schools  m  his  youth  where  even  the  rudiments  of  the 
profession  could  be  studied  ;  public  works  which  might  serve  for  prece- 
dents w^ere  few  and  the  knowledge  of  them  but  little  diffused.  Soon  the 
demands  of  the  times  and  the  needs  of  the  profession  increase<l  beyond 
the  precedents  ;  w^orks  were  undertaken  and  constructed  on  the  basis  of 
the  best  common  sense  of  the  time,  and  the  theory  of  construction  fol- 
lowed after.  When  he  entered  upon  the  construction  of  water  works  for 
cities,  as  in  his  first  commencement  on  railways,  examples  were  few,  and 
the  literature  connected  with  this  branch  very  meagre.  Mr.  Kirkwood 
ma<le  thorough  inspection  of  what  had  been  done,  both  here  and  abroad, 
and  secured  all  books  pertinent  to  the  subject ;  he  has  left  constructions 
which  will  long  stand  as  precedents,  and  has  enriched  thfe  literature  by 
valuable  memoirs  and  reports.  From  his  nature  and  education  he  was 
eminently  conservative,  and  it  required  strong  proofs  of  economy  in  con- 
struction and  maintenance  to  make  him  give  Up  old  and  well  trietl  modes 
or  machines.  He  never  adopted  a  theory  merely  because  it  was  novel, 
or  to  obtain  credit  for  its  introducti<^n  ;  nor  made  expensive  experiments 
at  the  cost  of  parties  employing  him.  Safety  was  a  large  factor  in  his 
constructions,  and  he  preferred  the  credit  of  doing  better  what  had 
already  been  executed  to  striking  out  new  and  uncertain  paths.  Yet, 
with  a  full  knowledge  of  precedents,  it  was  not  a  blind  following,  and 
the  improvements  introduced  by  him  have  been  many  and  gradual ;  the 
growth  was  strong  and  natural.  He  early  introduced  the  coating  of 
water  mains,  and  the  improvements  of  pumping  engines  have  been  largely 
due  to  his  approval.  During  the  last  25  years  of  his  life  Mr.  Kirkwood 
was  an  invalid,  but  the  works  undertaken  during  that  time  show  no  fee- 
bleness in  design  nor  execution,  and  in  number  and  importance  they 
•  exceed  those  of  any  other  engineer  in  his  line  in  the  country.  Called  as 
an  advisory  engineer  on  the  Lynn  Water  Works,  near  the  close  of  his 
life,  and  confined  to  his  hotel  by  severe  cold  weather,  the  President  of 
the  Board  remarked,  after  an  interview  with  him,  **  that  it  was  a  wonder 
to  him  that  one  so  reduced  in  strength  could  command  the  great  store  of 
facts  and  principles  his  life  time  had  gathered  and  so  readily  apply  them 
to  the  matter  in  hand,"  and  this  we  think  to  have  been  the  universal 
sentiment  with  all  those  with  whom  he  was  brought  into  contact     He 
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gave  the  conviction  of  a  thorough  knowledge  of  his  subject,  acquired  by 
long  practice  and  extended  reatliug,  and  a  sterling  honesty,  in  the  state- 
ment of  his  views  and  recommendations. 

Mr.  Kirkwood  was  the  second  President  of  the  American  Society  of 
Civil  Engineers,  and  well  known  to  most  of  its  members,  and  especially 
to  the  members  of  this  committee— life  time  friends  who,  from  their  in- 
timate  relations  with  him,  both  professionally  and  scK'ially,  could  appre- 
ciate him;  toth  as  an  engineer  and  as  a  man  with  a  professional  knowledge 
based  on  strong  common  sense,  and  extended  by  close  observation  and 
nnwearied  industry  ;  he  was  extremely  sensitive  about  placing  himself 
under  any  financial  obligations,  and  modestly  underrated  the  value  of  his 
own  services.  The  counsel  of  no  one  could  be  more  safely  trusted  than 
that  of  Mr.  Kirkwood,  as  he  had  the  elements  which  go  to  make  up  a 
safe  counsellor— modesty,  rapacity  and  integrity. 


CHARLES  S.  EMACK,  Member  A.  8.  C.  E. 

Died  July  26th,  18V7. 

Charles  S.  Emack*  was  bom  in  April,  1834,  in  the  Town  of  Lam- 
bertville,  New  Jersey,  and  died  July  26th,  1877. 

He  had  the  advantages  of  a  good  education,  under  the  instruction  of 
the  late  Samuel  H.  Parsons,  a  thorough  teacher,  and  practical  mathe- 
matician. 

In  1852  or  '3  Mr.  Emack  was  taken  on  to  the  Belvidere  railroad  by  Mr. 
Ashbel  Welch,  and  continued  thereon  during  its  constraction. 

In  1857  Mr.  Emack  entered  the  service  of  the  Hazleton  Coal  and  Rail- 
road Company,  under  Martin  Corjell ;  but  his  health  was  not  sufficient  to 
withstand  the  laborious  work  of  mountain  surveys,  and  the  damp  under- 
ground work  of  the  mines,  and  he  left,  to  find  more  congenial  employ- 
ment under  Mr.  Thomas  Seabrook  ;  and  in  January,  1859,  entered,  in 
the  capacity  of  a  rodman,  upon  the  surveys  and  e8timatt\s  of  the  Pitts- 
burgh k  Steubenville,  and  Chartiers  Yalley,  Hempfield,  Marietta  &  Cin- 
cinnati Railroads,  and  two  or  three  other  lines  or  branches  of  railways. 

In  1861  Mr.  Emack  took  charge  of  the  Steubenville  extension  of  the 
Pennsylvania  Railroad,  as  principal  Assistant  Engineer,  and  left,  in  1865, 
to  take  charge  of  the  masonry  on  the  connecting  railroad  of  Philadelphia, 
and  remained  until  the  completion  in  1867. 

In  1868  he  went  with  Mr.  Thomas  Seabrook  to  Baltimore  and  acted 
as  Chief  Engineer  of  the  Baltimore  &  Potomac  Raili'oad. 

In  1872  his  health  so  failed  him  that  he  had  to  resign  his  charge  and 
seek  rest  and  quiet. 

In  so  doing  he  sought  the  mild  climate  of  Virginia,  and  there  found 
a  wife  who  was  willing  to  take  upon  herself  the  care  of  an  invalid,  and 

•  Committee  to  prepare  memoir— Martin  Cknyell,  O.  LeTerich. 
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those  who  knew  the  kind  disposition  and  the  sterling  integrity  of  Mr- 
Emack  are  not  surprised  that  his  declining  health  found  a  kind  and 
sympathising  heart  to  share  with  him  the  burdens,  of  life. 

Mr.  Emack  was  not  conspicuous  as  an  engineer  beyond  the  immediate 
vicinity  of  his  work,  but  his  faithful  attendance  to  the  duties  assigned 
him  ever  coijamanded  the  respect  of  those  with  whom  he  was  associated. 

Had  his  health  been  spared  he  would  have  contributed  largely  to  the 
general  information  of  our  profession,  for  his  industry  and  indefatigable 
zeal  filled  his  note  books  with  facts  and  figures  and  the  practical  results 
of  every  day's  experience  in  interesting  works. 


ROBERT  L.  COOKE,  Member  A«  8.  €.  E. 

Died  August  11th,  1877. 

BoBEBT  Latimeb  Cooke,*  was  bom  at  Williston,  Vermont,  on  June 
27th,  1809.  He  was  graduated  at  Middlebury  College,  in  his  18th 
year,  and  afterwards  was  admitted  to  the  Bar.  He  soon,  however,  sur- 
rendered the  practice  of  law  and  devoted  himself  to  teaching,  first  at 
Stanton, -Virginia,  and  afterwards  for  twenty  years  at  Bloomfield,  New 
Jersey. 

He  then  entered  the  service  of  the  Lehigh  Coal  and  Navigation  Com- 
pany, as  an  Assistant  Engineer,  and  for  a  number  of  years  was  employed 
in  surveys  of  the  lands  of  the  company,  and  the  construction  of  its  roads. 
A  history  of  this  company  and  its  works  was  contributed  by  him  to  the 
Society,  on  April  19th,  1876.  8ub8equently  he  held  the  position  of 
Superintendent  of  Construction  of  the  Lake  Champlain  &  Moriah  Bail- 
road,  in  the  State  of  New  York. 

Li  1871  he  was  appointed  an  Assistant  Engineer  on  the  Topographi- 
cal Surveys  of  the  southern  portion  of  Westchester  County,  since  an- 
nexed to  New  York  City.  This  work  was  under  the  control  of  the  De- 
partment of  Public  Parks^  and  he  remained  in  the  employ  of  that 
Department  as  a  Division  Engineer,  on  the  laying  out  of  the  new  wards, 
and  later  as  assistant  in  the  preparation  of  plans  fer  a  new  iron  bridge 
across  the  Harlem  Biver,  until  his  death,  which  occurred  on  August 
11th,  1877,  and  which  was  caused  by  his  being  washed  overboard  in 
crossing  Fire  Island  bar,  on  the  Long  Island  coast. 

Mr.  Cooke  possessed  extraordinary  vigor,  both  mental  and  physical, 
an  unusually  cheerful  disposition,  and  a  warm  and  affectionate  heart 
His  industry  and  earnestness  in  any  work  on  which  he  was  engaged,  were 
the  natural  results  of  the  conscientiousness  and  deep  religious  principles 
which  actuated  his  whole  life.  Whatever  fell  to  his  lot  to  perform,  was 
done  carefully,  intelligently,  and  thoroughly.     His  hours  of  relaxation 

•  Committee  to  prepare  memoir,  J.  J.  B.  Croea,  C.  B.  Schott,  G.  Leyerich. 
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were  spent  in  what,  to  many  younger  and  leas  ac'tive  men,  would  have 
been  arduous  work.  During  the  last  two  years  of  his  life  he  devoted  his 
evenings  to  the  illustration  of  a  work  on  Conchology,  by  finely  executed 
pen  and  ink  drawings,  and  to  the  last  he  kept  up  the  reputation  he  had 
deservedly  acquired  among  his  friends,  of  an  accomplished  and  thorough 
mnsician. 

He  was  elected  a  member  of  this  Society  April  17th,  1872,  and  always 
displayed  great  interest  in  its  progress  and  the  preservation  of  a  sound 
pohcy  in  its  management. 


WILUAM  B.  OODEN,  Fellow  A.  S,  C.  E. 

Died  August  8d,  1877. 

William  B.  Oodbn*  was  bom  in  Walton,  Delaware  CJounty,  New 
York,  June  15th,  1805,  and  died  August  3d,  1877,  at  Boscobel,  New  York 
City.  Descended  from  parents  and  ancestors  distinguished  for  their  in- 
tellectual and  social  characteristics,  as  well  as  honorable  official  positions, 
Mr.  Ogden  naturally  began  to  value  mental  culture  when  quite  youngs 
With  a  remarkably  vigorous  and  healthy  body,  and  the  usual  fondness 
for  boyish  sports,  he  early  manifested  a  love  of  study^  and  was  preparing 
to  enter  college  with  the  view  of  making  law  his  profession  when,  at  the 
age  of  sixteen,  he  was  compelled,  by  the  death  of  his  father,  to  change 
his  plans.  He  at  once  took  charge  of  the  family  estate,  and  exhibited 
extraottlinary  prudence,  judgment  and  energy  in  the  management  of 
afljcdrs. 

He  supervised  the  cutting  down  of  large  tracts  of  timber  in  his  native 
coonty,  and  the  floating  of  it  down  the  Delaware  river  to.  Philadelphia. 
This  and  other  business  transactions  brought  him  in  contact  with  some 
of  the  leading  men  of  the  day,  and  gave  him  more  enlarged  views  of  the 
commerce  and  condition  of  the  country  than  most  persons  of  riper  years 
possessed.  At  that  time  a  journey  on  a  raft  from  Delaware  County  to 
Philadelphia  was  a  much  more  formidable  affair,  as  regards  time  and 
danger,  than  a  voyage  across  the  ocean  is  now.  Then  there  was  not  a 
mile  of  railroad  in  the  country,  and  but  few  portions  of  it  possessed  good 
turnpikes.    Canals  and  steamboats  existed  to  a  very  limited  extent. 

At  eighteen,  Mr.  Ogden  was  made  Brigade  Inspector  of  the  State 
militia,  and  continued  to  serve  as  such  for  several  years.  At  twenty-one 
he  waa  received  into  partnership  by  an  important  commercial  house.  At 
twenty-nine  he  was  sent  to  the  Legislature  of  his  native  State,  and  made 
masterly  efforts  to  secure  the  construction  of  the  Erie  Hailroad.  Al- 
though the  bill  did  not  pass  that  session,  it  did  the  next. 

Mr.  Ogden 's  comprehensive  views  led  hina  to  see  much  farther  than 
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most  men  into  the  future  wants  and  condition  of  the  country.  His  fiiith 
in  the  earlj  and  rapid  opening  up  of  the  great  West  was  such  that  he  in- 
vestfed  largely  in  real  estate  in  Chicago,  to  which  place  he  removed  hii 
residence  in  1835. 

The  same  efifective  participation  which  Mr.  Ogden  took  in  publio 
affairs  in  the  East  did  not  diminish  when  he  removed  West,  and  it  natu- 
rally made  him  very  popular,  so  that  when  Chicago  was  first  incorpo- 
rated as  a  City  in  1837,  he  was  elected  Mayor.  He  looked  carefully  into 
such  projects  as  promised  to  benefit  his  adopted  City  and  the  Southwest, 
-and  was  specially  active  in  encouraging  the  construction  of  the  Illinois  & 
Michigan  Canal 

He  took  the  most  prominent  part  in  the  commencement  of  the  Chicago 
k  Oalena  Railroad,  and  pledged  his  private  fortune,  with  one  or  two  others, 
for  its  completion  as  far  as  Elgin,  when  capital  was  exceedingly  scarce 
in  the  west,  public  faith  in  the  financial  success  of  the  undertaking  dis- 
couragingly  weak,  and  the  opposition  of  supposed  rival  interests  very 
strong.  When  the  panic  of  1836-7.  prostrated  public  and  private  enter- 
prise, Mr.  Ogden  was  suddenly  overwhelmed  with  a  crushing  load  of 
obligations  he  could  not  meet,  owing  to  the  greatly  depreciated  value  of 
his  property.  His  sense  of  honor  and  integrity,  however,  and  the  con- 
fidence of  his  friends  in  him,  was  such  that  in  a  few  years  he  met  fully 
every  claim  against  him.  He  also  exerted  his  utmost  influence  by  publio 
addresses  and  private  conversation,  to  arrest  the  almost  universal  ten- 
dency to  repudiate  State  and  municipal  indebtedness,  and  had  the  satis- 
faction of  seeing  his  views  prevaiL 

During  the  long  prostration  of  the  West,  between  1837  and  1843,  Mr. 
Ogden's  hopefulness  of  a  prosperous  future  did  not  desert  him,  but  led 
him  to  great  activity  in  devising  both  public  and  private  enterprises,  and 
aiding  to  carry  them  out.  He  labored  successfully  with  those  who 
caused  a  resumption  in  1843,  of  work  on  the  Illinois  &  Michigan  Canal, 
which  was  completed  in  April,  1848.  He  also  succeeded,  by  the  pur- 
chase of  an  old  Indiana  charter,  in  estabhshing  the  first  connection  east- 
ward of  Chicago,  by  railroad,  under  the  auspices  of  the  Michigan 
Southern  &  Northern  IndianiEi  Railroad. 

In  1847  he  negotiated  the  charter  and  assets  of  the  Galena  &  Chicago 
Union  Railroad  Company,  and  became  its  president.  In  the  further 
extension  of  this  road  to  the  Mississippi,  when  the  stock  was  greatly  de- 
preciated in  value,  and  many  owners  among  the  farmers  were  smarting 
imder  their  losses,  so  that  it  was  considered  imprudent  for  a  director  of 
the  road  to  go  among  them,  Mr.  Ogden  and  his  companions  boldly  ven- 
tured along  the  line  addressing  meetings  of  farmers  and  others  on  the 
importance  and  value  of  the  work,  and  succeeded  in  obtaining  many 
new  subscriptions.  When  this  road  was  first  commenced  there  was  a 
very  large  retail  trade  in  the  City  kept  up  by  means  of  wagons,  called 
**  prairie  schooners,"  five  acres  of  which  would  be  sometimes  encamped 
together.     Lines  of  stages  were  also  profitably  employed.      The  mer- 
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chants  engaged  in  this  trade,  and  the  owners  of  the  stages  and  wagons, 
an  thought  they  wonld  be  greatly  injured  by  the  loss  of  their  business, 
but  Mr.  Ogden  had  the  gratification,  in  a  few  years,  of  seeing  that  most, 
if  not  all,  of  those  |)er8on8  had  been  benefited  by  the  construction  of  the 
road.  The  rapid  growth  of  the  City  greatly  increased  business,  and  the 
stockholders  of  the  company  received  annual  dividends  of  upwards  of 
twenty  per  cent,  during  the  first  seven  years  after  the  completion  of  the 
road. 

In  1853  Mr.  Ogden  visited  Europe,  and  remained  al>outa  year  and  a  half. 
While  devoting  much  of  his  time  to  art  and  upsthetic  culture  generally, 
his  deep  interest  in  public  works  did  not  diminish.  He  made  a  special 
study  of  the  canals  of  Holland,  and  became  more  than  ever  impressed 
with  the  importance  of  so  enlarging  and  deepening  the  Illinois  &  Michi- 
gan Canal  as  to  make  it  navigable  for  steamlxiats  suitable  to  ply  between 
Chicago  and  New  Orleans,  a  work  which,  in  connection  with  the  Hlinois 
river  locks  and  draws,  now  partly  constructed  by  the  State,  must  yet  be 
completed  l>efore  our  national  system  of  improvements  can  be  considered 
perfect.  He  also  advocated,  in  1H54,  through  the  Chicago  press,  the 
construction  of  a  ship  c^nal  across  the  southern  portion  of  the  Michigan 
peninsula. 

Ill  1855,  Mr.  Ogden  was  made  presidejit  of  the  newly  formed  Board 
of  Sewerage  Commissioners  of  Chicago,  and  remained  in  office  long 
enough  to  see  the  present  system  of  drainage  for  that  City  adopted, 
and  so  far  carried  out  as  to  show  its  beneficial  action,  and  cause  the 
community  to  urge  its  further  extension  as  rapidly  as  means  would 
permit. 

At  al>out  this  time  Mr.  Ogden  was  made  president  of  the  Chicago, 
8t  Paul  &  Fond  du  Lac  Railway  ('ompany.  Considering  the  magni- 
tude of  this  work,  and  the  financial  disasters  of  1857,  probably  no  enter- 
prise Mr.  Ogden  ever  engaged  in  taxed  his  time  and  resources  more  than 
this.  In  1857  he  found  himself  under  personal  obligation  to  pay  debts 
of  the  company  amounting  to  81,500,000.  The  value  of  the  stock  dis- 
appeared, and  a  foreign  negotiation  of  bonds,  supposed  to  have  been 
effected,  fell  through.  At  such  a  time  it  was  impossible  for  him  to  raise 
so  great  a  sum  of  money,  but  he  um*eservedly  placed  the  whole  of  his 
large  property  in  the  hands  of  the  creditors  of  the  cx)mpany.  Friends 
and  family  connections  placed  theirs  also  at  his  disposal,  and  the  result 
was  a  full  payment  of  the  claimants,  and  the  saving  of  Mr.  Ogden's  pri- 
vate fortune  from  ruin,  though  with  a  very  considerable  loss  to  him. 
Baring  his  connection  with  this  road  Mr.  Ogden  constructed  sixty  miles 
of  it,  from  JanesviUe,  north,  in  fifty-eight  days,  a  feat  never  previously 
performed  in  the  history  of  such  works.  While  constructing  this  road 
Mr.  Ogden  saw  that  it  was  likely  to  enter  into  disastrous  competition 
with  the  branch  system  of  the  Chicago  &  G^ena  Bailroad,  and  used  all 
his  influence  to  bring  about  a  consolidation  of  the  two  companies,  finally 
succeeding,  in  1864,  thus  greatly  increasing  the  importance  of  the  Chicago 
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k  Northwestern  Railroad  Company,  which  now  owns  and  operates  over 
2,000  miles  of  road,  and  into  which  the  Fond  du  Lac  road  had  pre- 
viously been  merged. 

So  great  were  Mr.  Ogden*s  qualifications  as  a  manager  of  railroad 
interests  that  while  director  of  the  Fort  Wayne  Ar  Chicago  Railway  Com- 
pany in  1859,  he  convinced  the  owners  of  the  then  fragmentary  lines, 
now  forming  that  one  road,  of  the  necessity  of  consolidation.  This 
required  the  appointment  of  a  receiver  during  the  pendency  of  the  pro- 
ceedings necessary  for  the  union,  and  Mr.  Ogden  was  offered  a  salary  of 
$25,000  to  accept  the  office.  This  he  declined  on  account  of  other  very 
weighty  public  and  private  obligations  ;  but  upon  being  told  that  it  was 
impossible  to  agree  upon  any  other  name  than  his,  he  accepted  the  office, 
refusing,  however,  the  munificent  salary. 

In  1850,  Mr.  Ogden  was  chosen  president  of  the  National  Pacific  Rail- 
road Convention,  at  Philadelphia,  and  aftenvards,  upon  the  organizing 
of  the  Union  Pacific  Railway  Company,  he  was  elected  its  first  president 
He  also  continued  a  firm  believer  in  the  practicability  and  final  success 
of  the  Northern  Pacific  Railway,  with  which  he  was  officially  connected 
from  the  commencement,  and  actually  passed,  in  company  with  the  Chief 
Engineer,  Col.  Roberts,  along  a  considerable  portion  of  the  proposed 
route  ;  on  the  Atlantic  side,  from  Lake  Superior  to  the  Missouri  river, 
and  on  the  Pacific  side  from  the  mouth  of  Snake  River  vhi  the  Columbia 
Valley  to  Paget  Sound. 

Mr.  Ogden  had  an  honorable  and  important  connection  with  other 
public  works  than  those  already  mentioned.  He  was  also  a  friend  of 
religious,  literary,  scientific  and  benevolent  institutions,  contributing 
liberally  for  their  support  during  his  life,  and  leaving  what  will  amount 
to  a  large  sum,  to  be  expended  in  a  similar  manner  by  his  administrators. 

Mr.  Ogden  was  engaged  to  be  married  when  quite  young,  but  the 
decease  of  the  lady  prevented  the  union.  His  large  fortune,  and  the 
residence  with  him  of  one  or  more  of  his  sisters,  enabled  him  to  exercise 
a  hospitality  becoming  the  high  position  he  held,  socially  and  officially, 
as  very  many  foreigners  and  visitors  from  other  parts  of  our  own  country 
have  known.  His  cultivated  taste  enabled  him  to  furnish  his  home  with 
every  desirable  comfort  and  adornment.  Men  of  distinction  in  every 
profession,  and  from  nearly  every  land,  were  entertained  as  his  guests, 
with  ease  and  dignity.  He  was  x^erfectly  accessible  to  men  of  the  hum- 
blest stations,  and  never  repelled  any  who  had  the  least  claim  to  his  time 
or  consideration.  At  seventy  he  married  Miss  Amot,  of  Elmira,  New 
York,  who  was  in  every  way  suited  to  be  the  companion  of  so  rare 
and  distinguished  a  man.  She  still  survives  him  and  resides  at  Boscobel, 
which  Mr.  Ogden  had  made  his  home  during  the  last  ten  years  of  his  life, 
having  removed  from  Chicago  to  New  York  on  account  of  very  important 
private  interests  which  demanded  his  pereonal  attention,  but  he  kept  up 
lais  Chicago  home  and  residence  until  the  fire  of  October,  1871. 
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What  has  already  beon  said  of  Mr.  Ogden  is  fully  sufficient  to  show 
that  he  was  one  of  that  small  class  of  men  to  whom  engineering  is  more 
indebted  than  to  all  others  for  its  wonderful  progi'ess  in  our  country. 
His  great  physical  and  mental  power,  his  extraordinary  training,  his 
courage,  hoi^fuln^ss  and  high  sense  of  honor,  and  his  dignified,  yet 
affable  bearing  eminently  fitted  him  to  be  the  leader  of  whatever  enter- 
prise he  took  an  interest  in.  It  was  by  no  means,  however,  so  much  Mr. 
Ogden's  object  to  obtain  control  of  works  he  was  connected  with,  as  to 
make  them  succeed,  in  which  cose  he  was  content  with  any  position  from 
that  of  simple  advocate,  to  being  the  principal.  Even  his  vast  and  mas- 
terly arranged  private  schemes  were  such  as  to  benefit  the  public  either 
duectly  as  sources  of  employment  and  profit  to  thousands,  for  instance, 
the  Peshtigo  Lumber  Company,  or  the  Brady's  Bend  Iron  Works ;  or 
they  were  to  show  the  public  what  could  be  done  in  certain  much  needed 
directions,  as  Avell  as  to  accommodate  his  own  business,  such  as  the  small, 
but  first  outside  harbor  of  Chicago. 

It  was  natural  that  one  of  such  great  ability  and  experience  should 
he  much  consulted  in  relation  to  enterprises  with  which  he  had  no  official 
connection.  Among  these  was  the  first  Chicago  Lake  tunnel,  a  work 
which  he  was  one  of  the  earliest  to  approve  and  offered  to  publicy  advo- 
cate it,  if  necessary,  for  its  adoption  by  the  city  authorities. 

Tnie  greatness  is  often  proved  by  adversity.  Mr.  Ogden  had  his 
full  share  of  opposition,  detraction  and  disappointment.  Plunged  some- 
times from  superabounding  wealth  to  sudden  inability  to  meet  hiii 
obligations,  he  found  it  difficult  at  times  to  pay  his  table  expenses,  yet 
few  of  his  intimate  friends  seemed  to  be  aware  of  it.  In  a  day,  stripped 
by  the  great  fires  of  Chicago  and  Peshtigo  of  a  million  and  a  half  of 
dollars,  and  left  without  income  sufficient  to  meet  his  taxes,  he  spoke 
TNith  great  confidence  to  his  fellow  suff'erers  of  the  prosperous  future  of 
Chicago  and  the  West  ;  and  encouraged  them  to  go  forward  in  rebuilding 
the  city. 

Mr.  Ogden  was  repeatedly  urged  to  be  a  candidate  for  high  political 
honors,  and  was  naturally  fitted  for  the  highest,  but  his  chosen  course  of 
life,  as  already  mentioned,  his  tastes,  and  above  all  his  independence  of 
party  control,  prevented  him  from  accepting  positions  of  this  kind  unless 
he  saw  that  in  so  doing  he  could  serve  the  interests  of  the  community 
around  him,  when  he  cheerfully  performed  tjie  humbler  duties  of  City 
Alderman  or  those  of  State  Senator. 

JOHN  F.  TRICI,  Fellow  A.  S.  C.  E. 

Died  February  13tb  1878. 
John  F.  Tracy*  died  in  the  City  of  Erie,  State  of  Pennsylvania, 
February    13th,    1878.      Mr.    Tracy  was  bom  in  that  City,   January 
7th,  1827,  he  was  therefore  only  a  little  over  fifty-one  years  old  at 

*  Committee  to  prepare  memoir,  W.  M.  Roberts,  M.  Courtright,  John  Bogart. 
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the  time  of  his  death.  He  became  a  Fellow  of  thin  Society  Jannaij 
20th,  1873.  Although  thus  cut  off  in  the  prime  of  life,  Mr.  Tracy 
was  associated  for  a  long  period  with  great  railroad  enterprises,  in 
which  he  displayed  marked  genius,  enterprise  and  perseTerance,  which 
were  crowned  with  success.  He  was  one  of  the  master  spirits  among 
the  progressive  railroad  men  of  our  country,  and  was  largely  instru- 
mental in  pushing  forward  the  great  iron  thoroughfares  which  now 
carry  across  this  vast  continent  the  commerce  between  the  Atlantic 
and  the  Pacific.  He  was  educated  at  the  old  Erie  Academy,  but  early 
in  life  became  an  active  assistant  in  the  extensive  business  of  his 
father,  Mr.  John  A.  Tracy,  who  was  an  eminent  contractor,  engaged 
in  the  construction  of  canals  and  railroads.  His  father  built  the  aque- 
duct over  Walnut  Creek,  on  the  Erie  Canal,  which,  at  the  time— thirty- 
five  years  ago,  was  regarded  as  a  great  work.  It  was  eight  hundred  feet 
long,  and  one  hundred  and  one  feet  high.  It  was  during  the  prosecu- 
tion of  that  work  that  Mr.  Tracy  was  brought  directly  under  the  busi- 
ness training  of  his  able  parent,  and  where  he  soon  exhibited  more  than 
usual  capacity  as  a  manager,  although  then  but  a  boy.  Subsequently, 
Messrs.  John  A.  Tiacy  and  Milton  Courtright,  were  associated  as  eon- 
tractors  in  building  the  Western  Division  of  the  Erie  Railway,  and  by 
them  he  was  employed  to  superintend  the  extensive  operations  of  the 
firm.  After  the  completion  of  that  contract,  he  was  still  more  actively 
engaged  in  the  construction  of  the  portion  of  the  Buffalo  &  State  Linc^ 
Railroad,  west  of  Dunkirk,  and  of  the  Erie  and  Northeast  Railroad,  and, 
though  not  yet  twenty-five  years  old,  almost  the  entire  practical  manage- 
ment of  these  enterprises  was  confided  to  his  care.  Very  shortly  after 
the  completion  of  the  Erie  <k  Northeast  road,  he  was  appointed  its  Su- 
perintendent, and  operated  the  road  with  ability  and  success.  When 
it  was  decided  to  change  the  gauge  of  the  road  and  make  it  part  of  a 
through  line — a  determination  which  was  violently  opposed  by  a  large 
party  of  citizens  in  Erie,  and  wliich  brought  on  the  trouble  known  as  the 
**  Erie  Railroad  War,"  Mr.  Tracy  held  his  post  with  firmness  and  devo- 
tion to  the  interests  of  his  company,  and  was  the  only  man  who  never 
yielded  to  the  pressure  of  the  mistaken  popular  sentiment  which  sought 
to  maintain  a  break  in  the  continuous  line  of  what  was  destined  to  become 
a  great  continental  highway.  Mr.  Tracy  completed  the  change  of  gauge, 
determined  on  by  his  own  company,  and  when  the  work  was  perfected, 
in  1854,  decided  to  leave  Erie,  and  accept  the  position  of  Assistant  Su- 
perintendent on  the  Chicago  &  Rock  Island  Railroad,  which  was  then  in 
process  of  construction.  His  experience  and  abiHty  made  him  an  inval- 
uable official,  and  he  was  soon  promoted  to  the  office  of  G^eneral  Super- 
intendent ;  subsequently  was  made  Vice-President,  and  finally  Presi- 
dent of  the  road,  which  office  he  held  for  many  yeara,  and,  until  com- 
pelled by  reason  of  ill  health,  to  resign  less  than  a  year  prior  to  his 
death. 
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Under  Mr.  Traoy*8  manaj^ement  the  Chicago,  Bock  Island  A  Pacific 
Railroad  acquired  a  wide  reputation.  Its  bonds  were  eagerly  sought  for 
in  every  market  as  investments,  and  its  stock  has  always  continued  to 
pay  dividends,  and  maintains  a  high  price.  No  road  in  the  country 
can  exhibit  a  better  financial  condition,  and  no  act  of  the  Rock  Island 
Company  has  ever  brought  discredit  to  the  reputation  of  American 
securities.  The  consefjuence  of  this  is  that  the  company  are  able  to 
market  their  six  per  cent,  bonds  at  par,  and  Mr.  Tracy  always  had  the 
unlimited  confidence  of  the  representative  capitalists  of  this  country  and 
Europe.  During  the  presidency  of  Mr.  Tracy,  the  Iowa  Division  was 
constnicted  under  his  management,  from  the  sale  of  stock  alone — a  feat 
nnparalleled  in  the  history  of  American  roads.  At  the  same  time,  while 
maintaining  his  position  as  president  of  his  favorite  corporation,  the 
Rock  Island,  Mr.  Tracy  secured  the  control  of  the  Chicago  &  North- 
western Railroad,  and  became  its  president,  thereby  making  himself  the 
direct  manager  of  over  thirty-five  hundred  miles  of  railroad.  He  took 
the  position  in  1870.  After  five  yeai*s  sei-\'ice,  Mr.  Tracy  resigned  the 
presidency,  suggesting  as  his  successor,  Mr.  Keep,  who  is  now  President 
of  the  Northwestern.  Mr.  Tracy  was,  while  his  health  remained  and 
his  faculties  were  clear,  an  expert  and  successful  manager  of  railroads. 
He  was  reticent,  determined,  and,  above  all,  self-reliant.  His  roads  were 
managed  with  a  faithfulness  and  economy  rarely  equaled.  In  his  busi- 
ness projtKJts  he  was  successful,  and  during  the  thirty  years  of  his  active 
life  he  did  his  full  share  in  the  development  of  the  railway  interests  of 
this  country,  and  for  the  perfection  of  the  American  system  of  railway 
OEganization. 

With  his  immense  influence  in  the  commercial  world,  Mr.  Tracy  was 
always  a  quiet,  unassuming  man,  who  neither  sought  nor  cared  for  noto- 
riety. 

When  Mr.  Tracy  first  assumed  official  position  upon  the  Chicago, 
Bock  Island  &  Pacific,  its  terminus  was  at  Rock  Island.  Under  ha 
management  it  was  extended  across  the  State  of  Iowa  to  Council  Blufls, 
and  branches  were  acquired  or  leased,  so  that  now  over  a  thousand  miles 
are  operated  by  this  Company.  The  Chicago  &  Northwestern  was  also, 
under  his  administration,  extended  from  Madison,  Wisconsin,  to  Winona, 
on  the  Mississippi  River,  and  a  large  portion  of  the  branch  from  Winona 
to  St  Peters  was  built,  as  well  as  the  air-line  from  Milwaukee  to  Fond 
du  Lac.  WTiile  upon  the  Rock  Island  road,  with  characteristic  energy 
and  pertinacity,  he  fought  to  successful  issue  the  contest  with  the  river 
interest,  headed  by  the  St.  Louis  Chamber  of  Commerce,  which  was  op- 
posed to  the  bridging  of  the  Mississippi  River ;  and  thus  secured  a 
national  recognition  of  the  doctrine  that  navigable  rivers,  though  hitherto 
protected  from  all  obstructions,  must  permit  bridges  to  be  built  across 
them  for  the  accommodation  of  those  other  great  commercial  highways, 
Uie  railroads. 
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In  his  private  life,  Mr.  Tracy  was  one  of  the  least  ostentatious  and 
most  kind  hearted  of  men.  His  large  wealth  was  bestowed  generously 
in  public  and  private  charity. 

The  intense  application  to  business  which  was  Mr.  Tracy's  prominent 
characteristic,  began,  some  years  since,  to  wear  upon  his  physical  health. 
About  a  year  ago  his  sufferings  increased  so  tliat  busine^^s  was  abso- 
lutely forbidden  by  his  physician,  and  he  resigned  the  presidency  of  the 
Rock  Island  Railroad,  and  gave  up  all  participation  in  financial  affairs. 

In  the  course  of  nature,  ere  many  years,  all  the  pioneers  of  our  great 
works  of  public  improvement  will  have  passed  away.  It  is  well  to 
record  among  the  annals  of  our  Society,  however  briefly  and  inade- 
quately, some  account  of  our  members  who  have  held  an  honorable  place 
among  them. 


P.  PORTER  POESIER,  Junior  A,  S.  C.  E. 

Died  June  11th.  1876. 

P.  PoBTER  PoiNiEB,*  ouly  SOU  of  Elislia  B.  and  Frances  A.  Poinier 
of  Newark,  New  Jersey,  died  in  the  City  of  New  York,  June  11th,  1876, 
aged  23  years. 

He  was  a  student  in  the  Rensselaer  Polytechnic  Institute,  Troy,  dur- 
ing the  scholastic  year  1871-2,  after  which  he  entered  the  Stevens  Insti- 
tute of  Technology,  Hoboken,  from  which  he  graduated  with  honor  in 
1874.  During  the  following  year  he  pursued  his  studies  as  post  graduate 
and  lecturer  to  the  senior  class  in  the  Institute  on  Thermodynamics. 

He  became  a  Member  of  this  Society  March  3d,  1875,  and  took  great 
interest  in  its  welfare  and  success.  He  was  enthusiastic  in  the  study  of 
abstract  and  applied  mathematics,  and  had  almost  a  passion  for  making 
original  investigations,  and  to  aid  him  in  these  directions  he  secured 
quite  a  library  of  rare  and  valuable  foreign  works.  He  finally  concen- 
trated his  laboi*8  upon  his  favorit<^  subject,  that  of  dynamics  of  heat, 
and  had  gone  to  Cambridge  to  8Ui)erintend  the  publication  of  his  work 
upon  this  subject,  when  he  was  suddenly  prostrated  by  a  disease  which 
had  been  i^reying  upon  him,  and  which  was  pronounced  incurable.  His 
ambition  was  strong,  and  aims  high;  and  he  had  already  brought  himself 
to  the  notice  of  the  learned.  The  trustees  of  the  John  Hopkins  Univer- 
sity, Baltimore,  appointed  him  to  a  Fellowship  in  that  institution,  the 
certificate  for  which  reached  his  friends  only  the  day  after  his  death;  and 
Prof.  William  Thompson,  in  his  recent  address  before  the  British  Asso- 
ciation for  the  Advancement  of  Science  made  honorable  mention  of  bim 
as  a  young  investigator  and  promising  student. 


•  Committee  to  prepare  Memoir,  R.  H.  Thurston,  DeVolaon  Wood. 
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and  results.       F.   De   Y.  CArp«»tjtcr.  «  .  E. 

N<»w  York.     ISmo.     Van  yottrami'g  Science 

Seriii.*.     $0.50. 
^^♦'otfraphy,  Ph>*Bical  .     Elementary  les- 

■oQi*  in.      Archibald   Oeikie..     New  York. 

16mo,  illua.     Macmillnn.     $1.75. 
Tteonietry  iu  Modern  Life.    Two  lectures  on 

useful  Geometry.    J.  Scott  Kussell.    Eton. 

8vf..     WiUinmt  k  Son.     3s.  6d. 
Handbook,    Hursts  Anhitectural  Surveyors 

and  Moleaworth's  Engineering  For- 

rnnlff-     London,     16mo.    Sp^nx     129.  6d. 
Iron  and  Ste«^l,  Report  on  the  progress  of  the 

industries  in  foreign  conn- 
tries.     J.  Deby.     London.     8vo.      Spans. 

5s. 
Light:  A  f>erie8  of  simple,  entertaining  and 

inexpensive  experiments  in  the  Phenomena 

of  Light,  for  the  use  of  students  of  every 

aire     A.  M.  Mayer  and  C.  Barnard.     Lon- 
don.   Crown  8v  >.  iUus.    MatmiUan.   28.  6d. 
Jyioomotive  Engine  Driving.    3d  ed.  enl.  with 

key  to  the  locomotive  engine.  H.  Reynolds. 


London.      Post   8vo.      Crosby,    Lockwood* 

4s.  6d. 
Mechanics.  Elements  of  — .    James  Blackie. 

Edinburgh.     Post  8vo.     Thim.    3s.  6d. 
'Metals  and  their  chief  industrial  appUi.-ationa. 

C.   A.   Wright.      London    and    New  York. 

l(\mo.     Maemillan.     $1.25. 
Metric  Primer.  Text    book    for   beginnera. 

Boston.    24mo.     American  Metric  Bureau. 

$0.10. 
Military   Bridges,  with  suggestions  of  New 

ex|>e<iients     for    crossing     streams     and 

cbastus;  also  designs  for  trestle  and  truss- 
bridges.     New  York.    8vo,  illus.     Van  yos- 

irand.     $«.50. 
Pacific   Railways.  Scenery  of  — —  and 

Colorado.     J.  D.  Wootlward.      New*  York. 

4t>.  illus.    Appleton.     $0  75. 
Philosophy,    Natural    .      J.    Todhunter. 

New    York.      18mo.     2  vols.     Maemillan. 

$3. 
,  Natural  .    Worthlngton  Hooker. 

New  York.     12mo.    2d  ed.   eul.     Harpers. 

$1.17. 
Physics,   Physical  technics;  or.  practical  in- 
structions    lor     making    experimeuts    in 

phyhics.  and  the  construction  of   physical 

apparatus  with   the   most  limited   means. 

J.   Fnck.      Tr.   by  Easter.       Philad^-lfhia. 

Cr.  8v<j.     New  ed..  ill.     Lippincott.     $2.50. 
Plane   Table,  The  and   its  use  in 

topogiaidiicul  hnrvcyiug.     New  York.    8vo, 

illUH.      Van  .\osfrand.     $2. 
Po-tH    and    T'b'graphs— pant    and    present. 

With  aconut  of  the  teleph<»ne  and  phono. 

graph.      William    Tngg.      London.      Imp. 

If.iuo.     W.  T'-ij'f  <t  r.t.     4». 
Railway  BuiUh-r.  a  hand-book  for  estimating 

the  probable  cost  «>f  American  railway  con- 

sfrnotiou  and  equipment.     Wm.  J.  NicoUs. 

Philadelphia,      ir.ino,   ilhis.     (Pocket  book 

form.)     //.  '■   Baird.     $2. 
Sanitary  HouHOR.     J.  A   Russell.     Edinburgh. 

Hv  ),  Illus.     Mtrfarhlnn  (t-  St'Wirt.     Is.  Htl. 
8«'v^au'e   Irrigation    by    Fanners.      R.  W.   P. 

Hirth.     London.    8vo.      Spons,  \ew  Vork. 

$1. 
Sewerage.  Short  History  of  the  Wolverhamp- 
ton Seweraue  Scheme*,  with  a  few  hints  on 

the  Ventilation  of  Uouse   Drainage.     G.  J. 

C.  Broom.     London.     Hvo.    Sponn.     Is. 
Silver  Ores,  Practical  treatise  on  testing  and 

working .    C.  A.  Axon.     San  Fran- 
cisco.    i8nio.     $1..'>0. 
Steam  Engine.  Theory  and  Action  of  the 

for  practical  men.      W,  H.  Northcott. 

C.  E.    New  York.   8vo,  illua.    CasseU,  Pf:tUr 

k  Galpin.     $3.50. 
Steiimb  ..t.  The  Life  of  John  Fitch,  the  in- 
ventor of   the  .    Thompson   Westcott. 

New  ed.,  illus.    12mo.    Philadelphia.     Lii>- 

plncott. 
Telephone.  The  speaking  and  talking 

Phonograph.    Geo.  B.  Prescott.    New  York. 

8vo,  illus.     Appleton.     $3. 
Tramways   in    town    and    country.      Ewing 

Matheson.     London.    ht">.     Spans.    28. 
West  point  Centennial,  Historic  oration.    H. 

C.    Dane.     New   York.     12mo.     CarUton, 

$0.25. 
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ADDITIONS  TO 


LIBRARY    AND     MUSEUM. 


From    AdmloistnUoQ    dea    PonU    et 
Chaassee8.  Paris  : 
AnnaleB.  April,  1878. 

From  Theodore  Allen,  Jr.,  St  Louis, 
Mo.: 
The  River  Transportation  of  the  West.     C. 
P.  Choteau.    St.  Louis.    1878. 

From  American  Bridge  Company,  Chi- 
cago: 
Album  prepared  for  Paris  Exhibition.    1878. 
From  American  Iron  and  Steel  Associa- 
tion : 
Speech  from  Hon.  Wm.  D.  Kelly,  on  the  Tariff. 
Wttshiugton.     1878. 

From  the  American  Metrological    So- 
ciety: 
Bulletin  of  the  8o.:iety.    1877. 

From  Edward  R.  Andrews,  Boston: 
The  Hayford  Process  and  Apparatus  for  pre- 
serviDg  timber.    1877.    (Copies  lor  distri- 
bution.) 

From  Geo.  D.  Ansley,  Montreal: 

Report  of  City  Engineer  of  the  various  works 

executed  by  the  Road  Department,  City  of 

Montreal,  during;  the  year  1877.    Geo,  D. 

Ansley.  City  Engineer.    Montreal.     1878. 

Photograph  showing  deep  sewer  construction 

at  Montreal. 
Design  Map  for  Mount  Royal  Park,  Montreal. 
From  the  Argentine  Scientific  Society, 
Buenos  Ayres  : 
Annals  of  the  Society.    April,  1878. 

From  the  Austrian  Artillery  and  Engi- 
neer Board.  Vienna,  Austria  : 
Publicatious   upon   Artillery   and    Engineer 
Operations.    3d  Part.    1878.    Vienna. 

From  the  Austrian  Society  of  £  gineers 
and  .\rchitect9,  Vienna,  Austria  : 
Transactions  of  the  Society,  September,  1877, 

to  March.  1878. 
List  of   Members  of  the  Society.    Vienna. 
187M. 

From  R.  C.  Bacot,  Jersey  City,  N.  J.: 
Report  of  the  New  Jersey    State    Riparian 
Commissioners  for  1877.    (2  copies.) 

From  Wm.  8.  Barbour,  Cambridgeport, 
Mass.: 
Annual    Report  of  City   Engineer   of  Cam- 
bridge. MiuiS.    November  30,  1878.     W.  S. 
Barbour. 
Address  of  the  Mayor,  and  Annual  Reports 
made    to   the    City   CounciL     Cambridge, 
Mass.    1878. 

From  Gen.  J.  G.  Barnard,  U.  8.  Army: 
Report  of  Joint  Commission  on  ci^mpletion 
of  Washington  Monument.     1878. 
From  L.  F.  Bcckwtth,  New  York  : 
Hydraulic  Lime  of  Tell  and  Lafarge  Cement. 
1878. 

From  Board  of  Health,  of  Massachu- 
setts: 
Ninth  Annual  Report,  January.  1878. 

From  Robert  Briggs.  Philadelphia: 
Coal  Gas  Engineering.    Robert  Briggs.    Phi- 
ladelphia.    1878. 
On  the  relation  of  moisture  in  air  to  health 


and  comfort     Robert  Briggs.     Philad«l 
phia.    1878. 

From  Allan  Campbell.  New  York  : 
Report  of  the  Department  of  Public  Worki  of 
the  City  of  New  York.     Quarter  ending 
March  31st,  1878.    (2  copies. ) 

From  H.  W.  Clarke,  Syracuse.  N.Y.: 
Report  of  the  Regents  of  the  University  ol 
the  New  Jersey  and  Pennsylvania  Boundary 
Monuments.    Albany.    1878.    (*.;  copies.) 
Report  of  the  Pennnylvauia   Board   of  the 
Pennsylvania  and  New  York  Joint  Boundary 
Commission.    Harrisburg.    1878. 
From  F.  CoUiugwood,  New  York  : 
Specittcations  for  Stwl   Wire  Working  Ropt. 
and  for  Cast-Iron  Wire  Rope  Sockets  for 
East  River  Suspension  Bridge.     1878. 
From  M.  Coryell,  Lambertvllle,  N.  J  ; 
First    Annual    Report   of   the    Lambertville 
Water  Company.    March  Uth,  1878. 

From  Julien  Deby,  Bmssnis.  Belgiam 
Report  on  the  Progress  of  the  ir«.»n  and  Steel 
Industries    in  loreiRn  countries.     Part  IJ. 
Julien  Deby.    Newcastle-on-Tyue.    1S77. 
From  Department  of  the  Interior,  Wash-    , 
iugton  : 
Report  of  the  Commissioners  of  Educatioo. 
for  1876. 

From    H.     H.    Douglas,    Mineapoli^. 
Minn.: 
Annual  Report  of  Board  of  Trade  of  Mine- 
apoUs.    1877. 

From  Dyckerhoff  k  Sohne,  Freiburg  : 
Publications   relating    to   manufacture   and 
testing   of  Portland   Cement.     Freiburg. 
1878. 

From  James  B.  Eads.  St  Louis  : 
Review  of  letter  of  Chief  of  Engineers,  Wash- 
ington.   1878. 

From  Engineer's  Club,  of  Philadelphia: 
The  Oil  Lauds  of  Pennsylvania.    Charles  A. 
Ashbumer.    Philadelphia.    1878. 

From  Sanford  Fleming.  Ottawa,  Cara- 
da : 
Uniform  Non-Local  Time.    8.  Fleming.    Ot- 
tawa.   1878. 

From  James  T.  Gardiner.  Albany,  N.  Y. : 
Second  Annual  Report  of  New   York  State 
Survey.     1878. 

From  Commissioners  of  Second  Qet^ 
logical  Survey,  of  Pennsylvania  : 
Reports  of   Progress   for   1874.   1875,   1876. 
Sketch  of  Geological  Explorations.    Gene- 
ral and  Special  Reports.    16  rolumes.     378^ 
pages.    Harrisburgh.    Pa. 

From  J.  N.  Gonzalez,  Cucnta,   South 
America : 
Ferro  Carrii.  a  puerto  villaniza.    1877. 

From  J.  Lewis  Grant  Auburn.  N.  Y.: 
Six  Stereoscopic  Views  of  the  Auburn  Water 
Works.    1878. 

From  Gen.  A.  A.  Humphreys,  Chief  of 
Engineers,  U.  8.  Army,  Washington. 
D.  C: 
Information   concerning  the   Surveys   con- 
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ducted  by  the  Depftrtmeni  dnrlDg  the  Uwt 

ten  yean. 
Informmtion  ae  to  Eipendltaret  for  improve- 

ment  ot  the  Fox  and  Witconsiii  Bivers.    {2 

copies. ) 
Information  concerning  the  map  of  the  Get- 
tysburg batUe  field. 
Becommendalion  for  apprc^riation  for  ex- 

aminatioua  in  connection   with   the  con- 

ftmction  of  Jetties  at  the  South  Pass  of  the 

Mississippi  River. 
Letter  of  Ueneral  Humphreys  on  Lerees  and 

Improrement  of  the    Mississippi    Biver. 

(Q  copies.) 
The    disappearance   of    the    United  States 

Dredge  Boat  McAUsUr, 
Report   of  Engineer  upon  improTement  of 

South  Pass  of. the  Mississippi  Rirer.    (2 

copies.) 
Vol.  lY  of  Reports  for  the  Exploration  of  the 

Fortieth  Parallel,  oompriniDg  Memoiis  on 

Palosntology  and  Ornithology. 
Report  of  S.  S.  Abert,  C.  £.,  ou  Improvement 

of  Norfolk  Harbor,  Hampton  River,  Pagan 

Creek,     Chickahominy     and     Black  wAter 

Rivers.     (2  copies.) 
Report   of   Board  as  to  Dry  Dock  at  Fort 

McHenry.    (2  copies.) 
Report  of  Board  as  to  protection  of  wharves 

and  harbor  at  New  Orleans.    (2  copies.) 
Report  of  Board  as  to  preservation  ol  water 

front  at  Yicksburg. 
Report    of  Commission    as   to   WaRhlDglon 

Monument    (2  copies ) 
Rei)ort  of  Commissioners  of  District  of  Co- 
lumbia, giving  infarma)i<  n  in  reference  to 

bituminous  and  wood  pavements.    Lieut. 

B  B.  Hoxie.    (2  copies.) 
Information  as  to  removal  of  sunken  wreciss 

at   Peusacola.    Capt.    A.   N.    Damrell.    (2 

copies.) 
Report  upon  Saint  Croix  River.    MaJ.  F.  W. 

Farquhar.    (2  copies.) 
Information  as  to  ship  canal  at  entrance  of 

Charleston  Harbor.    Oen.  Q.  A.  Qillmore. 

(2  copies.) 
Report   upon  bridging  the  Saginaw  River. 

Major  F.  Harwood.    (2  copies.) 
Report  upon  effect  of  reservoirs  ou  naviga- 
tion of  the  Missicsippi  River.     MaJ.  D.  O. 

Houston.    (2  copies.) 
Report  upon  protection  of  harbor  of  Cincin- 
nati.   MiO  W.  E.  Merrill.    (2  copies.) 
Report  upon  Improvement  of  Flushing  Bay, 

New  York.    Col.  John  Newton.    (2  copies.) 
Report  upon  improvement  of  Cape  Fear  Har- 
bor.    Capt.  Charles  B.  PhilUps. 
Report  upon  improvement  of  Sthrgenn  Bey 

and  Lake  Michigan  Ship  Canal  and  Harbor. 

Ma).  H.  M.  Robert    (2  copies.) 
Report  upon  lines  of  communication  between 

Colorado  and  New  Mexico.    Lieut  £.  H. 

Rufber. 
Report  upon  removing  a  bar  in  the  Arkansas 
RiTer.  near  Fort  Smith.    MaJ.  0.  R.  Suter. 
Report  upon  Survey  of  the  Missouri  Biver  at 
Omaha.    Jan.  10th,  1878.    Mig.  C.  R.  Suter. 
(2  copies.) 
Report  upon  inspection  made  in  Summer  of 
1877,  by  Oens.  Sherman  and  Hheridan  north 
of  the  Union  Pacific  R.  R. 
Bep<n>t  upon  improvement  of  the  "  Gut"  op- 
posite Bath,    Me.    CoL   Geo.    Thom.     (2 
eopiec) 
Report  upon  Penobscot  Biver  at  Bath,  Me. 

CoL  George  Thom. 
Geographical  and  Topographical  Atlas  accom- 
panying Report  of  Geological  Exploration  of 
the  40th  panUel.    Clarence  King. 


Geographical  Surveys  west  of  the  100th  men- 
dian.    Vol.  n.    Astronomy  and  Barometric 
Hypsometry.    Lieut  Geo.  M.  Wheeler. 
From  Hanover   Society  of  Architects 
and  Eugineers  : 
Transactions.  Part  I.    1878. 

From  L.  M.  Hanpt.  Philadelphia  : 
Manual   of  En  ineering   Specifications   and 
Contracts.     L.  M.  Haupt.     Philadelphia. 
1878. 

From  R.  Bering.  Philadelphia  : 
House  and  Street  Drainage.    R.  Bering.   Phi- 
ladelphia.   1878. 

From  C.  Hersrhel,  Boston  : 
The   Cape   Cod    Ship   Canal.    0.    HertcheL 
Boston.    1878. 

From  the  Institution  of  Civil  Engineers. 
London  : 
Publications  of  the  Institution,    edited   by 
James  Ft>rreBt  Secretary,  as  follows  : 
Abstract  of  papers  in  foreign  transactions 

and  periodicals.    Part  2.     1877-8. 
Irriffatiou  in  the  South  of  France.    George 

Wilson. 
Liquid  Fuels.    Harrison  Aydon. 
Ou  the  evaporative    power  of   locomotive 

boilers.    J.  A.  Longridge. 
Review  of  the  progress  of  steam  shipping 
during   the   last   quarter  of  a  century. 
Alfred  Holt 
Some   recent    Improvements    in    Dynamo- 
Electric  Apparatus,     liigj^s  and  Brittle. 
The  encroachments  of  the  Sea  at  Flaniboro' 
Head,  and  works  executed  to  prevent  the 
loss  of  land.     R.  Pickett. 
The  works  of  the  Bilbao  Iron  Company  in 
Biscay,  Spain.    F.  C.  Barron. 
From  the  Institution  of  Mechanical  En- 
gineers.   Loudon  : 
Proceetlings.  January,  1878. 

From  John  Kennedy,  Montreal  • 
Annual  Report  of  Harbor  Commissioners  of 
Montreal,  for  1877. 

From  George  A.  Kimball,  Somerville. 
Mass.  : 
Annual  Reports  of  the  City  of  Somerville,  for 

1877. 
Fourth  Annual  Report  of  the  City  Engineer 
of  Somerville,  for  1877. 

From  P.  F.  Knpka,  Vienna,  Austria  : 
Amerikanische  Eisenbahnen.    P.  F.  Kupka. 
Vienna. 

From  Charles  Lagasse,  Brussels.  Bel- 
gium : 
Notice  sur  la  Sonnette  a  poudre  a  Canon  en 
u^ageaux  Etat-unis  d'Amerique.  C.Lagaase, 
Bruxelles.    1878. 

From  C.  Latimer,  Cleveland.  O. : 
Proceedings  of  Meeting  of  road  masters  of  the 
AtlanUc  and  Great  Western  B.  R.  Nov.  15th, 
1877. 
Comparative  Statement  of  Expenses  in  En- 
gineering Department  of  the  A.  h  G.  W.  R. 
B.  December,  January,  February,  1877-8. 
From  G.  Leverich,  Brooklyn.  N.Y.: 
Memorial  relating  to  tests  of  Experimental 
Guna.    Leverich  and  Mann.  Washington,. 
1878. 

From  Charles  Macdonald.  New  York  : 
Illustrated  Album  of   the  Delaware    Bridge 
Company.    1878. 

From  Edward  Marsland: 
Photographs  of  U.  S.  Dredge  Boat.  **  McAles- 
ter ;"  of  the  engines  of  the  ••  McAlester; " 
of  the  engines  of  the  "Geo.  W.  Elder:  "  of 
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double  engines  by  Rowland  ;  of  the  Kew 
York  Caisson  of  the  East  River  Bridge.  7 
Photographs. 
Shigravings  of  the  U.  8.  Dredge  Boat,  ••  Es- 
sayons;  "  of  the  P.  &  8.  Steamer,  "Massa- 
chusetts." 
Description  of  the  Marsland  Water  Meter.  E. 
Marsland.  Phihidelphla.    1876. 

From  W.  Ripley  Nichols,  Boston  : 
"On  the  Filtration  of  Water.    W.  B.  NicAols, 

Boston.    1878. 
Die  Stadtische  Wagserversongimg.    1  Band. 
Stotistik  Beschreibung  der  Anlagen  in  Ban 
und  Betrieb.    E.  Grahn,  Muncheu.    1878. 
From  the  North  of  England  Institute  of 
Mining   and    Mechanical   Engineers, 
Newcastle-on-Tyne : 
Transactions  of  the  Institute.  February,March 
April.  1878. 

From  Charles  Paine,  Cleveland,  O. : 
Miles  run  by  Engine,  Tender  and  Passenger 
equipment,   and   Wheels   removed  during 
1877.    Lake  Shore  and  Mich.  Southern  Ry. 
From  William  H.  Paiue,  New  York  : 
Specifications  for  Iron  Work  of  Suspended 
Structure  of  East  River  Bridge.    1878. 

From   Portugcsie   Association   of  Civil 
Enginers,  Lisbon  : 
Review   of  Public  Works  and   Mines.    Jan- 
uary.  1878. 

From  L.  W.  Post.  Jersey  City.  N.  J.: 
Specifications  for  Roservoir  No.  3,  Jersey  City 
Waterworks.     1878. 

f  rom  H.  G.  Prout,  Cairo,  Egypt : 
General  Report  on  the  Province  of  Kordofan, 
Lt.  Col.    H.  G.  Prout,  Cairo.    1878. 

From    F.   Rinecker,  Wuerzburg.    Ger- 

many  : 

Dass    Gotthard-Untemehmen.    Eine  zusam- 

menstellung   der    wichtigaten   projecte   in 

technischer  nud  flnauziellei*  beziehuug.    F. 

Riuecker,  Mui^chen.    1878. 


From  the  Royal  United  Service  InsUtn- 
tion,  London  : 
Journal  of  the  Institution,  No.  XCIV.    1878. 
From  H.  Seymour,  Jr.,  Albany.  N.  Y.: 
Report  of  the  State  Engineer  on  the  Canals  of 
New  York.    1877. 

From  William  B.  Sherman,  Kew  Bed- 
ford, Mass. : 
Eighth  Annual  Report  of  the  Acushnet  Water 
Board,  New  Bedford.    December,  1877. 
From  T.  E.  Sickela.  New  York  : 
Report  to  Stockholders  of  Union  Pacific  Rail- 
road.    1877. 

From  William  Sooy  Smith,  Maywood, 
III.: 
Specifications   for   masonry   and  for  super- 
structure of  the  Glasgow  Bridge.    W.  Sooy 
Smith.    1878. 

From  the  Society  of  Engineers,  Lon- 
don : 
Transactions  for  1877. 

From  Adjt-Gen.  W.  S.  Stryker,  Trenton, 
N.  J.: 
Record  of  Officers  and  Men  of  New  Jersey  in 
the  CivU  War,  1861-1865.    2  vols.    Trenton. 
1877. 

From  the  Swedish  Society  of  Engineers, 
Stockholm  : 
Record  of  the  Society.    12th  part.    1877. 

From  A.  H.  Thurston,  Hobokeu,  New 
Jersey  : 
Application    of   electricity  to   regulation    of 
railway  traffic.    F.  L.  Pope,  Hartford.    1878. 
From  John  D.  Van  Bureu,  New  Brigh- 
ton, N.  Y. : 
Annual  Report  of  the  State  Engineer  on  the 
Canals.    1877. 

From  H.  D.  Whitcomb,  Richmond,  Va.: 
Annual  Report  of  the  James  River  Improve- 
ment Committee  to  the  City  Council  with 
report  of  the  Engineer.    1878. 
— ^ 


announop:mi:nts. 


In  the  London  *'  Building  News  and  En- 
gineering Journal "  of  July  5th,  1878,  there  is 
an  extended  abstract  of  the  paper  by  Edward  S. 
Philbrick,  member  of  this  Society,  on  the 
improvement  of  the  South  Boston  Flats  by 
the  Harbor  Commissioners  of  the  State  of 
Massachusetts,  which  was  pubUshed  in  theso 
TransacUons  as  No.  CLV,  of  Vol.  VII,  Feb- 
ruary, 1878.  f 

An  interesting  manuscript  description  of 
the  improvement  of  the  Upper  Seine  and 
Yonne  Rivers,  by  William  Lucien  Scaife, 
Civil  Engineer,  has  been  loaned  to  the  library 
of  the  Society.  Included  in  the  monograph 
is  a  statement  of  the  extent  of  inland  navi- 
gation, both  by  canals  and  river  improve- 
ments, in  France,  and  an  historical  outline  of 
its  development.  There  are  also  very  full 
descriptions  of  the  different  kinds  of  movable 
<dams,  with  details  of  their  construction  and 
management.  The  methods  of  artificial  floods 
and  of  continuous  navigation  are  compared. 
■Descriptions  are  given  of  the  methods  of 
transport  in  use,  especially   of   towing  by 


means  of  a  sunken  chain.  Details  of  the  cost 
of  various  improvements  are  given,  and 
forms  of  the  hydrometric  and  meteorological 
reports. 

•'  London  Engineering  "  of  July  26th.  1878,  . 
reprints  paper  CL,  Transactions  of  this  So- 
ciety (Vol.  VL  October,  1877),  "  Description 
of  Survey  for  determining  the  Slope  of  Water 
Surface  in  the  Erie  Canal,"  by  WUham  H. 
Searles. 

"  The  London  Iron  "  c^f  July  27th,  1878,  re- 
prints paper  CLVIl,  Transactions  of  this  So. 
ciety  (Vol.  VII,  March,  1878),  "Steam  Engine 
Economy;  a  uniform  basis  for  comparison,*' 
by  Charles  E.  Emery, 

In  the  *'Annales  des  Fonts  et  Chaussecs"  for 
February,  1878,  is  printed  a  translation  of 
paper  CXXXIX,  I'ranaactions  of  this  Socle tj 
(Vol.  VI,  April,  1877).  "  The  consumption  and 
waste  of  water  delivered  by  public  worki," 
by  James  H.  Harlow, 

The  following  reports  and  papers  are  at-the 
Society  rooms  for  distribution  among  such 
members  as  apply  for  them,  sending  at  the 
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nine  time  stamps  for  the  prepa  jment  of  post- 
ige.  It  will  be  sufficieDt  to  note  the  numbers 
attached  to  each,  wliioh  are  Id  continaatiun  of 
the  list  in  Proccediugs.  Vol.  Ill,  page  78,  July, 
1877: 

8th  Report  of  the  Improvement  of  the 
Soath  Pasa  of  the  MisBissippi  River.  Capt. 
M.  R.  Brown,  Corps  of  Engineers.  V.  8.  A. 

9th  Report  of  the  Improvement  of  the 
South  Pass  of  the  Sfiisissippl  Klver.  Capt. 
M.  R.  Brown.  Corps  of  Engineers,  U.  S.  A. 
130.1 

Report  of  Chief  Engineer  Board  of  Public 
Works  of  Jersey  City.  L.  W.  Post.    [31.  ] 

Report  of  the  Committee  of  Engineers' 
Club  of  Philadelphiib  on  the  Metric  System  of 
Weights  and  Measures.    [32.] 

Report  of  progress  of  work  an  the  Cincin- 
natt  Southern  Railway.    [33. } 

The  strength  of  wrooght*iron.  as  affected  by 
its  composition  and  by  its  reduction  in  roll- 
ing, A.  L.  HoUey.    [34.] 

An  investigation  as  to  the  mode  and 
imoant  of  attraction  between  large  and 
■mall  bodies  in  contact  or  at  small  distances, 
8.  Whipple.    [36.] 

The  Hayford  procets  and  apparatus  for 
preserving  timt)er,  E.  R.  Andrews.    [36.] 

Report  of  the  trial  of  the  steam  machinery 
of  the  United  States  Revenue  Cutter  "Oal]a> 
tin."    [37.] 

If  postal  orders  are  made  use  of  in  trans* 
mitting  money  to  the  Treasurer  or  Secretary, 
care  should  always  be  taken  to  send  at  the 
■ame  time  the  full  name  of  the  person  to 
whose  order  it  is  drawn,  with  official  title,  if 
sny  such  is  given  at  the  time  of  obtaining  the 
order.  This  Information  is  absolutely  re- 
quired to  secure  the  payment  of  an  order  at 
the  New  York  Post  Office. 

A  photograph  was  taken  of  the  members  of 
the  Society  during  their  recent  visit  to 
Lowell  on  June  21st.  Any  person  desiring  a 
copjr  can  obtain  it  by  sending  his  address  to 
Mr.  Jsmes  B.  Francis,  Lowell,  Mass.  Price 
ILOO. 

DitCORDAICT  STANDABDS  OF  MfaSURKMENT. 

—A  number  of  members  of  the  Society  desire 
to  obtain  for  publication,  statements  of  the 
nrious  discordant  standards  of  measure  in 
nse  in  the  United  States.  It  is  known  that  in 
many  cities  the  old  standards  are  more  or 
less  at  variance  with  the  present,  and  that, 
quite  frequently,  confusion  and  annoyance 
are  the  result.  A  table,  compiled  fh>m  the 
faifonnation  which  is  undoubtedly  in  the  pos- 
■etsion  of  members  of  the  Society,  would  be 
both  interesting  and  valuable.  The  request 
ii,  therefore,  made,   that  any   information 


which  would  be  of  assiftance  in  the  prepara- 
tion of  such  a  table  be  forwarded  to  the  Sec- 
retary. The  replies  should  state  the  equiv- 
alent of  the  measures  referred  to  in  U.  8. 
standard  feet  or  in  meters,  together  with  any 
additional  notes  which  may  be  applicable.  If 
provisional  equivaleutA,  afterwards  proving 
in<;orrect,  have  beeu  adopted,  the  value  of 
these  should  also  be  stated. 

Members  who  denire  to  secure  complete 
sets  of  the  TraDsaetious  of  the  Society  are 
requested  to  send  to  the  Secretary  a  list  of 
the  papers  which  are  needed  to  1111  up  their 
seta.  Some  of  the  earlier  papers  are  out  of 
print  If  orders  are  received  for  a  saffldenk 
number  to  warrant  the  expense,  a  reprint 
will  be  made. 

SpBdAii  attention  is. called  to  the  code  of 
rules  for  award  of  the  Norman  Medal,  printed 
at  the  end  of  this  number.  Papers  for  com- 
petition must  be  submitted  previous  to  Sep- 
tember 0th.  187d.  All  members  of  the  Society 
are  invited  to  assist  in  securing  the  presenta-^ 
tlou  of  papers  for  this  award. 

Members  of  the  Society  who  expect  to  visit 
Europe  during  the  present  year,  are  request- 
ed to  inform  the  Secretary  as  soon  as  poesible 
ot  that  fact,  and  also  of  the  time  when  they 
purpose  leaving  and  the  probable  length  of 
their  stay  abroad,  together  with  their  Euro- 
pean address. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Convention  of  the  Society,  and 
ordered  printed  regularly  in  the, Society  pub- 
lications: 

Whereas,  the  metric  system  of  weighto  and 
measures  is  now  extensively  used  abroad; 
and  whereas,  it  is  desirable  that  the  relation 
of  the  unite  of  differing  systems  be  made 
familiar  to  all,  by  comparison: 

Resolved,  That  Meml>ers  be  requested,  in 
papers  hereafter  presented  to  the  Society,  to 
write,  in  parenthesis,  weighta  or  dimensions 
by  the  metric  system  in  connection  with  those 
of  the  system  in  general  use. 

Tbk  Housb  of  the  Societt  is  at  104  East 
Twentieth  street,  one  door  east  from  Fourth 
avenue,  and  near  southwest  comer  of  Oram- 
ercy  Park.  It  is  open  from  nine  o'clock. 
A.  M.  to  five  o'clock  p.  m.  each  business  day 
except  Saturday,  when  it  is  closed  at  three 
o'clock  p.  M. 

The  Library  and  Conversation  Rooms  will 
also,  for  the  present,  be  open  every  Thunday 
tveninff,  from  7^  to  10  P.  m.  Members  are  in- 
vited to  avail  themselves  of  the  opportunities 
afforded  on  Thursday  evenings  both  for  con- 
sultation of  books  and  periodicals,  and  for 
conversation. 


Digiti 


ized  by  Google 


80 


LIST      OF     MEMBERS. 


ADDITION'^. 


MKMBKRS. 

I  )alc  (if  Klection 

FiRMsroNK,  Frank (ilendon  Iron  Works,  Kaston,  Pa Aug.    yih,  1878 

NK/fioi^soN,  CxF-orc;k  B.  ...Engineer's  OflFice, Cin.  Southern  Railway, 

70  West  3d  Street,  Cincinnati,  Ohio. .  May  isi,  187^ 
Nicoi.i^,  Wm.  J Flngineer  Taylor  Iron  Co.,  91  Lilx;rly  St., 

New  N'ork June    5ih,  1878 


CHANGES    AND  CORRECTIONS. 
MEMBERS. 

BcxiUK,  V' iR(;iL  Cr. Care  of  Charles  Watson,  Lima,  Peru.    • 

•Croes,  J.  JamivS  R Eng.  Additional  Water  Supply,  Newark,  N.  J. 

Davis,  Chas.  E.  L.  B Capt.  of  Engineers,  U.  S.  A.,  Box  900,  Galveston, Texas. 

Earley,  John  E Asst.  Eng.Tenn.  River  Improvement,  Florence,  Alabama. 

McCiEE,  John Steul)enville,  Ohio. 

..Civil   and    Mechanical    Engineer,    204   Walnut   Place, 

Philadelphia,  Pa. 
.  .Topographical  Engineer  Dept.  Public  Parks,  56ih  Street 

and  Broadway,  New  York. 
.  .Asst.  U.  S.  Eng.  in  charge  Missouri  River  Survey,  1351 
Washington  Ave.,  St.  Louis,  Mo. 
"^^ISNER,  GEORr;E  Y 252  Park  Street,  Detroit,  Mich. 


Prinpi.k,  F.  C 

Van  Winkle,  E.  B. 
WhLLMAN,   D.  W... 
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l^mtrican  mcki^  of  |^iml  JnQinwra. 

T>ROCEE:Di:N^aS. 

Vol.   IV.  June,    1878. 
MINUTES   OF    MEETINGS. 

(Abttract  of  tucb  u  may  be  of  general  interest  to  members.) 


OP  THE  SOCIETY. 

August  7th,  187^.— The  Society  met  at  8  p.  m.,  William  E.  Worthen 
in  the  chair. 

The  ballot  upon  admissiou  to  membership  was  canvassed,  and  Frank 
Firmstone,  of  Easton,  Pa.,  was  declared  elected  as  Member.  The  fol- 
lowing resolution  was  offered  by  John  W.  Hill,  and  being  duly  seconded, 
was,  in  accortlance  with  the  rule,  referred  to  the  Board  of  Direction  : — 

Resolved,  That  a  committee  of  five  be  appointed  by  the  President  to 
investigate  and  report  upon  the  conditions  calculated  for  maximmn 
**i-onomy  in  the  use  of  steam  in  steam  engines. 

The  death  on  July  9th,  1878,  of  C.  Hidgely  Schott,  member  of  the 
Society,  was  announced,  <ind  J.  J.  R.  Crors  and  John  Bogart  were  ap- 
pointed a  committee  to  prepare  a  memoir  of  the  deceased. 

August  218T,  1878.— The  Society  met  at  8  p.  m.,  John  C.  Campbell 
in  the  chair.  • 

An  addition  to  the  paper  by  Theodore  Cooper,  entitled,  **  Observa- 
tions on  the  Stresses  Developed  in  Metallic  *  Bars  by  Applied  Forces,'* 
was  read  by  the  Secretary,  and  discussed  by  Messrs.  Bogart,  J.  C. 
Campbell,  Chanute,  Emt^rson,  Striedinger  and  Van  Winkle. 
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REPORTS     OF     COMMITTEES 
PRESENTED  AT  THE  TENTH  ANNUAL  CONVENTION. 


Repobt  op  the  Commtttbe  on  Tests  of  Amebigan  Iron,  Steel  amd 

OTHEB    MsTAIiS. 
PSESEVTED  FOB  THB  COMMnTKl^  BT  WiLLXAH  SOOT   SuiTH,  CBAIBICAN. 


Your  CommittAe  on  TobIb  of  American 
Iron.  Steel  and  other  Metals,  offers  for  your 
consideration  the  following  brief  statement  of 
its  ai  tion  during  the  interval  that  has  elapsed 
since  the  date  of  its  last  report,  and  snch  re- 
marks as  naturally  suggest  themselves  at  this 
time  touching  the  very  interesting  and  im- 
portant subject  entrusted  to  its  care. 

During  the  month  of  April  last,  the  chair- 
man of  your  committee  visited  the  national 
capitol  and  presented  the  claims  of  the 
United  States  Testing  Board  for  the  additional 
appropriations  required  for  the  4X>ntinuaTice 
of  its  work  The  inquiry  was  constantly 
made,  **What  has  the  Board  already  done, 
and  what  is  it  now  doing  with  the  money  al- 
ready appropriated?"  Without  a  full  and 
satisfactory  answer  to  this  inquiry,  members 
of  Cougress  were  naturally  unwilling  to  favor 
any  further  appropriation  of  money  for  the 
use  of  the  Board.  And  in  order  that  this  in- 
formation mii^ht  reach  Congress  through  the 
proper  channel,  a  resolution  was  introduced 
in  the  House  of  Representatives,  and  passed, 
calling;  upon  the  President  of  the  United 
States,  to  whom  the  Testing  Board  makes  its 
reports,  to  inform  Congress  what  had  been 
done  by  thi^  Board.  It  is  understood  that 
this  information  will  soon  be  laid  before 
Congress,  when  it  will  appear  to  the  Congress 
and  people  of  the  United  States,  that  a  great 
deal  of  most  valuable  work  has  already  been 
done  by  the  Board,  and  that  the  investigation 
for  which  it  was  created,  and  which  it  has 
planned  and  undertaken,  is  of  exceeding 
value  to  all  classes  of  our  people,  and 
especially  to  the  engineers,  architects,  me- 
chanics, manufacturers  and  railroad  men,  not 
only  of  this  country,  but  of  the  whole  world. 
If  the  Board  is  only  permitted  and  enabled 
to  carry  forward  its  examination  of  the  steels 
produced  by  the  Bessemer,  Siemens-Martin, 
and  other  new  processes,  the  knowledge  ob- 
tained will  be  worth  ten  times  the  cost  of  the 
entire  investigation  which  it  has  planned. 
The  same  may  be  said  of  nearly  every  branch 
of  the  enquiry  marped  out.  To  no  men  in 
he  United  States  is  this  better  known  than  to 


those  to  whom  this  report  is  addressed.  Your 
committee  doubt  not  that  every  engineer  in 
the  land  desires  to  have  our  iron  and  sted 
tested  in  the  exact  sizes  and  shapes  in  which 
these  metals  are  used  in  bridges  and  other 
structures.  It  is  surely  essential  that  we 
should  know  the  right  values  of  the  constants 
whtch  enter  the  formulas  we  employ  in  de- 
termining the  strength  of  the  various  mem- 
bers which  make  up  our  structures.  And  is 
there  one  of  us  who  can  say  what  value  we 
should  assign  to  those  which  enter  Gordon's 
or  I  ankine's  formulas  for  cal  ulating  the 
strength  of  long  columns  to  resist  compres* 
■ion? 

Several  appropriations  have  been  made^ 
a  board  has  been  appointed  and  is  at 
work— a  testing  machine  is  ready  for  the 
use  of  the  Board,  which  is,  or  ought  to 
be,  the  finest  one  ever  constructed  in  this 
or  any  other  country.  A  plan  for  the  entire 
investigation  has  been  devised  which  has  met 
with  the  hearty  approval  of  Engineers  of  this 
and  other  countries.  The  work  is  well  begun 
— the  necessity  of  its  faithful  prosecution  and 
completion  is  ap]>arent  to  all.  If  the  govern- 
ment shrinks  from  the  expenditure  of  the  small 
sum  necessary  to  carry  forward  this  work^ 
and  the  Board  is  permitted  to  pass  out  of  ex. 
istence,  in  acr^rdance  with  the  provision  of 
an  existing  Act  of  Congress,  when  and  how 
can  the  knowledge  we  so  much  need  ever  be 
obtained,  and  what  shall  we,  as  Engineers  do 
without  it,  in  the  presence  of  the  demands 
made  upon  us  to  construct  works  in  the  new 
materials  offered  for  our  use,  and  In  shapes 
which  we  desire  to  use,  but  cannot,  for  want 
of  correct  knowledge  as  to  their  strength  and 
behavior. 

Unless  Congress  can  be  influenced  to  repeal 
the  clause  legislating  the  Board  out  of  exist- 
ence, and  to  appropriate  the  sum  (say  ten 
thousand  dollars)  necessary  to  enable  the 
Board  to  go  on  with  its  work,  from  year  to 
year,  until  it  is  done,  the  Board  will  erase  to 
exist  before  another  annual  meeting  or  our 
Society.  The  testing  machine  which  has  been 
built  for  its  use,  will  pass  into  the  possession 
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«r  a  gAv«rniDent  bureau,  oar  profMsion  and 
the  ooQotr;  will  be  left  to  grope  in  the  midat 
of  the  ignorance  which  ezltta,  and  anffer  a 
luting  and  poignant  regret  that  a  moat  desenr- 
Ting  work  ahoald  be  permitted  to  fail,  which 
baa  been  ao  anapicionaly  begun. 

The  American  Society  of  CiTil  Engineera. 
and  many  engineering  schoola.  claba  and  ao- 
«ieties  throuKhout  the  country,  aa  well  aa  col. 
leges,  mechanical  Inatitutea,  The  American 
Inatitution  of  BUotng  Engineera,  The  Iron  and 
Steel  Aasociation,  and  many  diminguiiihed 
engineera.  architecta  and  mannlSMsturera  have 
testified  to  the  need  of  the  tuTeatigation.  and 


the  thoroughneaa  of  Ita  plan.  The  further 
action  which  your  committee  recommenda, 
and  it  doea  ao  most  earnestly,  la  the  imme^ 
diate  uae  of  every  bit  of  peraonal  influence 
which  any  member  of  our  Society  poaaeasea 
"to  procure  favorable  action  on  the  part  of  the 
committeea  on  appropriationa  of  the  United 
Statea  Senate  and  Honae  of  Representatlvea 
on  the  application  made  in  behalf  of  the 
Board  by  your  committee,  for  the  appropria* 
Uon  of  ten  thousand  dollara  for  the  current 
expenses  of  the  United  Stetea  Teating  Board 
during  the  next  fiscal  year. 


Repobt  of  THE  Centennial  Ck)M34issioN. 
Pbbsbntkd  bt  raBODOBS  O,  Elus,  Chaibmah. 


Tbe  dntiea  amigned  to  the  Centennial  Gom- 
misaion  have  all  been  completed,  with  tbe  ex- 
ception of  preparing  memoira  upon  the  va- 
riona  brancties  of  Engineering  fxhibited  at 
the  Centennial  Expovition.  The  preparation 
of  tlieae  memoira  waa  aRsigned  to,  »ub-com- 
miiteea.  only  two  of  which  have  yet  reported. 
Tbe  memoirs  upon  Liftht-house  Eogineering 
aod  upon  Uivera  and  Harbors,  have  already 
been  pn^eeiited  to  tbe  Society.  It  i»  hoped 
that  the  uthers  are  in  prepamtion.  and  will 
soon  be  prefiented.  Although  it  la  a  severe 
tax  upon  the  time  of  the  gentlemen  to  whom 


the  duty  has  been  sssigned.  it  is  a  work  for 
which  they  have  been  selected  on  account  of 
their  eminent  fltneaa,  and  as  it  is  a  matter  of 
great  importance  to  the  Society  to  retain  a 
recor<1  of  the  intereatlns  exhibit  it  presented, 
it  is  believf  d  that  these  memoirs  will  be  pre- 
sented aa  soon  aa  time  can  be  apared  to  pre- 
pare them. 

Tbe  commiiwion  still  desire*  and  hopea  that 
a  nearly  complete  i«et  of  thme  memoirs  will  be 
prepared,  and  it  would  be  well  to  coutinue  it 
until  the  several  aub-commiitees  have  re 
ported. 


Kepobtofthe  Commit  fee  on  PERMANEiiT  Quartebs  fob  the  Society, 

Pbesentbd  by  F.  Collinqwood,  fob  thk  Comuittbb. 


Tbe  Committee  reports  that  tbe  lease  of  (he 
hooiie  now  occupied  by  the  Society  extends  to 
M»y  Ist.  1879.  While  there  are  cer  ain  incon- 
vniiences  in  the  use  of  the  present  quart*  rs^ 
it  will  probably  not  be  advinable  to  iucur  the 


expense  of  a  removal,  unless  very  decided  ad- 
vantages ean  be  gained  tlien  by.  Should  the 
Committee  be  continued,  it  will  HugKeettothe 
Society  any  opportunity  which  may  become 
available  fur  permanent  improvement 


Bbpobt  o7  the  Committee  on  Gauging  of' Streams. 

Pbbsemted  fob  the  Committee  bt  J.  J,  R.  Cboes.  Csaibmak. 


The  Committee  can  only  report  that  the 
hopes  which  they  were  led  to  entertain  at  the 
date  of  tbe  last  report,  in  November,  have  not 
been  fulfltled  ;  that  no  ioteret-t  seems  to  have 
been  taken  by  any  peraons  in  tbe  mutter,  and 
that  the  two  departments  (f  New  York  City* 
which  we  had  reason  to  think  would  give  the 
results  of  observations,  have  failed  entirely  to 
respond.  The  Commla^ioner  of  Public  Works 
had  stated  that  tbe  results  of  guuglngs  of  the 
flow  01  the  Cr<  ton  river,  continuous  for  the 
last  two  or  three  years  would  be  published  in 
the  first  quarterly  repoit  fbr  1878.    That  r.e- 


port  baa  appeared,  and  there  is  nothing  in  it 
about  it. 

The  Commissioners  of  Parks,  who  gave 
reason  to  believe  that  they  would  engage  in 
the  gauging  ot  tbe  streams  in  Westchester, 
in  Wards  J^  and  24  of  New  Yorlc.  on  finding 
that  tbe  necessary  preparations  fo-  such  gaug- 
ings  would  cost  between  two  and  three  hun- 
dred dollars,  laid  the  matter  over  indefinitely, 
and  the  Committee  caq  only  report  that  no 
progreas  has  been  made,  much  to  their  re- 
gret 
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LIST  OF  NEW  BOOKS  ON 

ENGINEERING   AND    TECHNOLOGY. 


Alphabets.  Book  of.  For  Patn(«>r8,  Dranj^hta-  . 
men.  Dfiiiguers,  fee.  lucliiUiug  all  kUuiI- 
ard  i-tyltfB  uud  xnuuy  new  and  |>upulur  uuea. 
An:oug  other*.  Oermnu,  Freiu-h,  Old  hug- 
lish,  kc.  Jenete  Uaucy.  fiew  Yor^.  Am. 
JS'ewt  Co.     $0.f4). 

Aatronnmy.    The  raain  facts  of  popular 

aud  MMtheniatltal  Oeoniftry.  J.  It.  Lang- 
ler.    Lmidini      Timo,  v<l  *'d     Simpkin.    Is. 

Bridge.    Tbeliiinuis  and  St.  Luuis  ;  by 

Prof.  C.  M.  Woodward.  Washliigtou  Uul- 
Yersliy  8  .  L  'Uls.  Thl>«work  is  undertakea 
atrcqiieht  of  I'apt.  Bads,  and  all  quesiiims 
of  latt  will  be  cudor^fd  by  hiui.  Fully 
illuMrated     (AuDonDi-t^mt;nt ) 

— — .  *  Th»-  proposed  Tower  — .  Ohsorvations 
to  prove  that  a  New  bridge  eant  ot  i  oudon 
Bridge  is  unnecessary  With  Returns, 
showiug  the  Truffle  of  London  Urid^e  to  he 
much  Decreased.  Peter  W.  Barlow.  Lon> 
doD.    8vo.     Spont     6d. 

Canal  and  Culvert  Tables.  Loufs  D'A.  Jack- 
■on.  London.  W.  H.  Allen  &  Vo.  (An- 
nouncemei.t  ) 

Carpentry  aud  Joinery  :Tredgold'8  audTam'a 
Atlas  tu.  (Weale's  .Ner<es.)  lx>uduu.  4tO, 
2d  ed.     CrtMsby  L*tckwood.    6*. 

Caatiug  end  Knundiug.  A  practical  Treatise, 
with  descriptions  of  modern  machinery 
employed.  K.  E.  Spretsim.  LonUou.  »vo, 
platen.    :^pon9.    (Annuuncemeui  ) 

Chemi^try.       Elements  of ,  Theoretical 

and  Practical.  Part  2.  inorganic  Chen:isiry. 
W.  A.  Miller.  Loudou.  8vo.  Lmymam, 
248. 

Handbook  of  Modern  Chemistry.  Inor- 
ganic and  Organic.  C.  M.  Tidy.  Loudon. 
8vo.     Chut  chill.     166. 

Civil  Service  Commission.  Table  of  Rules 
and  Regulations  renpecting  Examinations 
for  thti  Home  Civil  Service,  the  Army,  tlio 
Civil  Sirvlce  of  India,  &c.  8vo.  Bi-Uuh 
Govn-vment  Publication i.     Is.  9d. 

Cott<>n  Mauutai-tnrerM',  Mtinagcrs'  and  Spin- 
ners' New  Pocket  Quide,  containing  Exam- 
ples of  the  various  calculations  connected 
with  the  Mai'hinery  of  a  Cotton  Mill,  with 
rules  to  fl  d  the  speed  of  any  nhaft,  drum, 
spindle,  or  roller  connected  with  Maithtcfry. 
John  Moss.  Manchester.  12mo.  Ueywood. 
8s.  6d. 

Drawing.  The  parallel  and  meridian  system 
of  map  drawing  in  connection  w.th  a  ruler 
for  making  the  parallels  aud  n.eridians, 
whether  straight  or  curved.  W.  V.  Mar- 
shall.   New  York.    4to.    Bamei.    $0  2U 

Energy.  The  Conservation  of  .  An  ele- 
mentary treatise  on  — ,  aud  its  laws. 
Balfour  Stewart.  London.  Post  8vo.  new 
ed.     O.  K.  Paul     6h. 

Engineering  l^  leld  Work.  2d  ed.  Revised, 
with  additions  and  a  su|>p1ementary 
volume  on  Waterworks.  W  Davis  HaskuU. 
London.    8vo.    Crosby  Lockwood.    26s. 

ExuminotiouH,  Complete  Ouide  lo  the  stand- 
ard   ,  cons  sting  of  twenty-four  entire 

setH  of  paper  on  Ar.tlimetic,  with  examples 
on  other  subject^i.  J.  Heywood.  London. 
12mo     (Announcement.) 

Oeolotjy,  Ell  mentary  E.  B.  Andrews.  Cin- 
ciniiHti.  limo.  Van  ArUwtrpt  Bragg  it  Co. 
$1.00. 


Handbook  to  the  Principal  Proftesslons,  based 
on  the  moHt  reiteut  IteguIaiiouaCouceming 
Admisfdou  lo  the  Navy,  Army,  aud  Civu 
Services  (Home  and  Indian);  the  Legal  and 
Medical  Prol'eitslons;  the  Professions  of  a 
Civil  Kngineer,  Architect,  and  Artist,  and 
the  Mercantile  Marine.  C.  £.  Pascoe. 
London.     Post  8vo.    Low.     38. 6d. 

Hydrostatics  of  the  Cistern.  Drain  and 
Sewer.  T.  Morns.  London.  12mo.  Simi- 
kin.    6d. 

Ee  w.  Report  on  the  Progress  and  Condition 
of  the  Royal  Gardens  at  Kew  during  the 
year  1877.  Poat  8vo.  BrUish  Gov't  I*ubtica- 
turns.    6d. 

Lectures  on  the  Labor  Questi  n.  Ihomaa 
BruHSey,  M.  P.  3d  etl.  London.  8vo. 
Scnhiierd:  Wtlford.     New  Yoik.     $3.00. 

Mi-nBuratiouand  Measuring.  T.  leaker.  New 
ed.,  n  V.  by  E.  Nugent.  (Weale's  Series.) 
Loudon.     12mo.     Crosby  Lockwood     Is  6d. 

Mi*rophune,  The With  notes  on  the  Tele- 
phone and  Phonograph.  Alex.  Watt.  Lon- 
don.   32mo.    U'^tUtn.    6d. 

Mint,  The of  the  Uniti*d  .'- tales  ;  a  hand- 
book of  information  as  to  how  our  coins  it 
made'.  Win.  M.  Rankle.  Phihideiphla. 
tivo.    S.  T  Solder.    $u.*26. 

Oruament  — Designers'  aud  Draughtsmen's 
Huudbookof.  With  112  IllustmUuns;  ex- 
pluinlng  the  various  styles  of  D'^-orai.on. 
W.  Gibba.     i  ondon.    Utan  <£  Son.    Is. 

Painter's  Manual.  Jesse^Uauey.  Mew  York. 
Am.  Xews  Co.     $0.60. 

Paris  Uuiversal  Exhibition  of  1878.  Tiotoria,^ 
Australia,  omcial  CaUlogue  of  Exhibits. 
Post  avo     London.    Bart. 

Philosophy  —  1  eK:haner8  Natural.  An  Ele- 
mentary Treatine.  Trans,  aud  extended  by 
J.  1».  Everett.  Loudon.  8vo.,  illus. 
Biackie  dt  Hon     188. 

Physiis .     Questions   and   Probleros  in 

Elementary  Pbyfii-s,  c«»nt.  numerous 
practical  exHmples  and  exercises.  C.  L 
Uotze.  bt.  Louis.  I'imo.  Cenlral  I*ub.  Co. 
$0.75. 

Puukahs— On  the  Working  of,  in  India,  as  at 
present  carried  out  by  co<nie  labor,  and  the 
same  operation  affect,  d  by  mai*hinery.  B. 
0.  ParKOUs.    London,    hvo.    Spotts.     Is. 

Railroads:  their  0rl}>iu  and  Problems.  Charlea 
F.  Adams,  Jr.  New  York.  12mo.  Putnaw^, 
$1.26. 

Rainfall.  Distribntion  of  Bain  over  the 
British  Isles  during  the  year  1877,  as  ob- 
serv'd  at  about  *^  OuO  a  ations  iu  Orest 
Britain  aud  Ireland.  G.  J.  Symons.  Lon- 
dcm.    Kvo.    Stav/nrd.     6s. 

RockM  — Clite^siUed  and  Described  ;  A  Treatise 
on  Litholo^y.  (Be^nhard  Van  Cotta  )  An 
Enxlish  edition,  by  Philip  Ht-ury  Lawrence, 
with  Eugli>«h.  German  and  French  Syn- 
onyms, i.evi^ed  by  the  Author.  New  ed. 
Pobt  8vo.     Ltmqmafi.    14s. 

Sewerage.  Short  History  of  the  Wolver- 
hampton ;  with  a  few  hints  on  the  Ventila- 
tion of  Houi«e  l>rainage.  G  J  C.  Broom. 
L  »udon.    8vo.    Spvni.    Is   6d. 

Technical  Manuals,  Cassell's.  lUnstrated 
throughout  with    Drawiugs  and  Working 

-  DiMgrams.  bound  in  cloth.  London. 
Cassel,  Pctter  d  Galpin, 
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Bricklajers.  Plowing  for.    3s. 
Bn  liUng  Coofltmction.    28. 
Cabinft-Makeni.  Drawins  for.    Ss. 
CarpcDtert  «nd    Joiners.    Drawing   for. 

.in.  6d. 
Gothic  Stone  Work.    Ha. 
Linear  Drawing  and  Practical  Geometry. 

2s. 
Linear  Drawing  and  Projection.    The  two 

vnlnmes  in  one.    Ss.  6d. 
Hachinists  and  Engineers,  Drawing  for. 

4a.  fid. 
Met«l- Plate  Workers,  Drawing  for.    Sa. 
Model  Drawing.    34. 
Orthographical  and  Isometrical  Projec> 

tion.    2>«. 
Prat-tifal  Perspectlre.    3s. 
Btonemaf>nns,  Drawing  for.    Cloth.    38. 
Applied  M-chanlca.  . Cloth.    28. 
Cfdor.    With  •  olored  plates.    2s  6d. 
Syeteniatic  Drawing  and  Shading.    28. 
Timb«-rand  lx)g  Hook.   Ready-Iteckoner  and 
Price  Book.    O.  Byrne.     New  York.    Awi, 
Netrt  Co.    $n.Vi. 
Tramwayit  Intelligence  ;    A   Short   History, 
compiled  from  Offlciid    Sources,    of    the 


Principal  Tramway  and  Oninlbua  Com- 
panies. With  Uwful  Tables  for  Inventors- 
Second  year  of  issne.  8vo.  AT.  Wili^n.  1««*  Od. 

Valve  Gears.  Slide .  A  new  grapbii-af 

method  for  analyzing  the  action  of  alide 
valves  ni^ved  by  eccentrics,  link-motions 
and  cnt-off  ge^rs:  oflTeHng  easy  meana  for 
designing  valves  and  valve  sears,  and  for 
efitablttihing  th*"  corai>arative  ra»*riti»  of  their 
various  conslru  ttons.  Hugo  Bilgrara. 
Philadelphia.  Claxton,  Reimen  k.  tlaffel- 
fingrr.     $1.00. 

villages  and  Village  Life,  with  Hinta  for  their 
Improvement.  Nathaniel  Hillyer  EeIe<*ton. 
PoHt8vo.  New  York.  Harper  cS  Brothers. 
$1.75. 

Water ;  lis  Physical  Properties,  Sources, 
Dif>tnbutioo  over  the  Karth.  and  Uses  for 
Engineering  and  Sanitary  Purposes.  Prof. 
D.  P.  Annted.  London.  W.  II.  Allen  dt  Co. 
(Announrement.) 

White  Mountuius  —  Stereoscopic  Views;  with 
dci>criptive  text.  Illua.  by  the  Albertyp©- 
process  (with  lens  attachment).  New  York. 
12mo.     J/arroun  d  tiierstadt.    $3.00. 


ADDITIONS  TO 

LIBRARY    AND     MUSEUM. 


From  American  Iron  and  Steel  Aaaoda- 
tion.  Philadelphia : 
Asnnal  Beport  ot  the  Secretary.  July  16, 1878. 
From    C.     A.    Angstrom,    Stockholm, 
Sweden  : 
Expferienres  de  force  et  de  traction  sur  dea 
td'es  suMnis  prodnites  par  dea  procMi^ 
divera.    Stockholm.    1878. 

From  the  Argentine  Scientiflo  Society, 
Buenoa  Ayres : 
Annals  of  the  Society.     Vol.  Ill,  1877.  and 
July,  18*8. 

From  J  B.  Bacbelder.  Wash'ngton  : 
Information  as  to  preparation  of  the  Engineer 
Haps  of  the  GeUyaburg  batUe-field,    Wash- 
ington.   1878. 

From  John  Bogart.  New  York  : 
Original  plates  of  three  bridifes  erected  near 
Philadephia  in  1813  by  L.  Wemwag. 
From  Boston  Public  Library  : 
Twenty-sixth  Annual  Report  of  Trustees.  Boa- 
ton:    1878. 

From  A.  D.  Briggs.  Springfield,  Mass. : 
Beport  of  Water  Commisaionera  of  Spring- 
Held.    1878. 

Frrm   Cirll   Engineers'   Club   of  the 
Northwest.    L.  P.  Morehouse,  Secre- 
tary, Chicago : 
rroceedinga  of  the  Club.    Vol.  in.    Chicago. 
1878.  ^ 

From  Claxton,  Remaen  k  Haffelflnger. 

Philadelphia  : 

Slide  Valve  Gears— a  new  practical  method 

for  analyxying  the  action  of  Slide  Valvea 

moved    by   Eccentrics.   Link-motions  and 

Cnf-offGeara.  Hugo  Uil^m.  Philadelphia. 

•    lb78. 

From  Eokley  B.  Coxe,  Drifton.  Pa.  : 
Addreas  de1ive<^d  before  the  Alumni  Associa- 
tion of   Lehigh   Univeraity.     E.  B.  Coxe. 
Philadelphia.    1878. 


From  Daniel  Draper,  New  York  : 
Annual  Rep<»rt  Meteorological  Observatory. 
1877.     Daniel  Draper.    New  York.    1878. 
From  James  B.  Eads.  St.  Louis  : 
Review  of  leMer  of  Oen.  A.  A.  Humphreys  to- 
Hon.  E    W.  Robertson.     James  B.  Eads. 
Waabington.    1878.    (3  copiea.) 
From  Albert  Fink,  New  York  ; 
Are  the  New  York  Railroads  discriminating 
against  the  Commerce  of  New  York  City. 
Albert  Fink.    New  York.    1878. 

From  B.  M  Harrod.  New  Orleans  : 
Report  of  Board  of  Engineers  on  New  Orlean» 
Harbor.  New  Orleans.    1878. 

From  Rudolph  Hering.  Philadelphia  : 
Bearing  Pilea.    R.  Hering.    Chicago.    1878. 

From  Clemens  Herschel.  Boston  : 
On  the  erosive  and  abrading  Power  of  Water 
up  n  the  sides  and  the  bottom  of  Rivera 
and   Canals.      Clemens    Herschel.      Phila- 
delphia.   1878.    (Copies  for  distribution.) 
From  Julius  E.  Hilgard,  Washington  : 
Report  of  the  Superintendent  United  State* 
Coast  Survey,  1876.     Hon.  C.  P.  Patterson. 
Washington.    1878. 

From  Gen.  A.  A.  Humphreys,  Washing- 
ton : 
Instructions   for   observing   the  total  Solar 
Ellipse  of  July  20th,  1878.    Washington. 
1878. 
Ninth  Report  of  Improvement  of  South  Pass 
of  Mississippi  River.  M.  R.  Brown.   Wash- 
ington.   1878.   (Copies  for  distribution.) 
From    Institute   of     Civil    Engineers, 
James  Forrest,  Secretary.  London  : 
Abstrart  of  Papers  in  foreign  Transactions 
and  Periodicals.    Vol.  III.    Part  3.    Sessiou 
1877-1878.     London.     1878. 
The    Centrifiiffal    Pump.      Wm.    C.    Unwin. 

London.    1878. 
Chemical  and  Physical  Analysis  of  Phoqphorla 
SteeL    A.  L.  Holley,  London.   1878. 
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SHrect  Acting  or  Kon-BotaUve  PumpiDg  En- 

f:iDe8  and  Pumps.    Heury  D&y.    London. 
878. 

The  drainage.  Irrigation,  and  cultivation  of  the 
Albufura  of  Alcudia.  Majorca  ;  aud  applica- 
tion of  the  Common  Reed  as  a  maieriai  for 
paper.    H.  B.  Waring.    London.    1878. 

•On  the  main  Drainage  of  Paris  and  the  util- 
ization of  its  Sewage.  Felix  Target.  Lon- 
don.   1878. 

The  EgremuDt  Ferry  Landing.  Wm.  Carson. 
London.    1878. 

On  the  Flow  of  Water  tlirough  Level  Canals. 
James  A.  Longridge.    L.oudon.  .1878. 

The  Uuevla  Pier  of  the  Bio  Tinto  uailway. 
Thomas  Gibson.    London.    1878. 

Machine  Tools.    P.  B.  Allen.    Loudon.  1878. 

Minutes  of  the  Institution  of  Civil  Engineers. 
With  other  selected  and  ab^tnl^t«d  papers. 
Vol.  LU.    Part  II.    London.     1878. 

Note  on  the  Ventilation  of  Mount  Ceuis  Tun- 
nel.   Wm.  Pole.    London.    1878. 

Notes  on  RHilway  Appliances,  at  the  Philadel- 
phia Exhibition  of  1876.  Duugl«8  Ualton. 
London.    1878. 

The  Steam  Navy.  C.  D.  Pox.  James  Brand, 
H.  M.  WhUley,  and  C.  A.  Harrison  Lou- 
don.   1878. 

On  the  Strength  of  Flat  Plates  and  Segmental 
Ends  of  Boilers  and  other  Cylinders.  Daniel 
E.  Clark.    Londou.    1878. 

From  the  Iron  and  Steel  Institute,  Julien 
Deby.  Secretary.  Ltoudun  : 

-Journal  of  the  Institute.  Ko.  1.  London. 
1878. 

From  Charles  Latimer,  Cleveland  : 

•Comparative  Statrmeut  of  Expenses  in  Engi- 
neer Department.  Atlantic  and  Oreat  West- 
em  Bailway,  April,  1877-78.  Charles  Lat- 
imer.   Cleveland.    1878. 

From  Wm.  H.  Lotz,  Chicago  : 

Reports.  United  SUtes  Cua«t  Survey,  1866,  '66, 
'67,  '68,  '69,  '70.  '71,  '72.  '73.     Washington. 

Theoretical- Practical  Handbook  of  the  manu- 
facture ol  Pig  Iron  (German).  B.  Valerius. 
Freiberg.     1851. 

From  Charles  Macdonald,  New  York  : 
ExpoAition  des  Pouts  coustruits  par  Delaware 
Bridge  Company.  Paris  Exbibitiou.  Chas. 
Macdouald.  New  York.  1878. 
lUiutrated  '  Album,  Delaware  Bridge  Com- 
pany. Charles  Macdonald.  New  York. 
187.V 

From  Wm.  H.  McFadden  and  Charles 
G.  Darrach.  Philadelphia : 
Plans   of  Philadelphia   Water    Department. 

Wm.  H.  Mcfadden  and  Charles G.  Darrach. 

Philadelphia.     1878. 
Topographical  Map  of  Philadelphia,  showing 

Water  Mains  and  Street  Grades.     Wm.  U. 

McFadden  aud  Charles  G.  Darrach. 
From  Wm.  J.  Nicolls.  New  York: 
The  Railway  Builder.     Wm.  J.  Nicolls.    New 

York.    18.8. 

From  Ernest  Pontxeo.  Parit>: 
Ciments    }^ortland.     Notice    sur   les  Chaux 

Emiuemments  Hydrauliqaes    de  Lalar^e. 

MM.  L.  et  £.  Pavin  de  I^large.  Paris.  1878. 
•Conipagnie  Fran<;*i8e  Ciment  de  Grenoble. 

Moreau,  Porteret,  Berethelot  k  Cie.    Paris. 

1878. 
De  I'emploi  des  Chaux  et  des  Ci'nents  Port- 
lands.   Lafarge.    L.  aud  E.  Paviu  de  La- 

far«e.    Paris.     1878. 
DerBau  des  Spitzberg- Tunnels  auf  derPilflen- 

Gitfenstein-bahu.     Aloi8e    Stane    und   Carl 

Pascher.    Berlin.    1878. 


Excavateur  pour  grands  Travaux  de  Tei 
ments.  Ports.  Canaux,  Franch6e8,  etc   A. 
Couvreux.    Paris.    1878. 

Exposition  T7niv<>rselle  A  Paris.  Notice  snr 
les  Mudeles.  Caries  et  Dessins  relattfa  aux 
travanx  des  Pouts  et  Chaui>6es  reunts  pas 
les  soins  dn  ministers  dee  travaux  publkt. 
Paris.    1878. 

Le  Grand  Ballon  Captif  a  vapeur.  Henry 
Gifford.    Paris,  1878. 

Technischer  Bericht  zum  Projekte  fftr  die 
Marc  hi  eld  Bewasserung.  J.  von  Podhasky. 
Vienna.  1878. 

T7«iue  de  Frangey  QuiUot  Fr^res  fabricantsi 
Frangey,  par  Lezmues.    Paris,  1878. 
From  Francis  Einecker.  Wilrzburg: 

Specifications  of  Pennsylvania  Company, 
General  form  of  CouHtruction  Contract. 

Specifications  of  Pennsylvania  Company, 
Grubbiug,  Clearing  and  Graoing. 

Specifications  of  Pennsylvania  Company  for 
Stone  Masonry. 

From  Royal  United  Service  Institution, 
B.  Burgess.  Secretary.  London: 

Journal  of  the  lustitution.  VoL  XXIi,  18T8. 
No.  XCV.  London. 

Journal  uf  the  Institution.  VoL  XXII,  18T8, 
No  XCVl,  London. 

Appendix  to  Vol.  XXI  of  (the  Journal  of  the 
hoyai  United  Service  Institution.  London. 
1878.    • 

From  Hon.  Horatio  Seymour,  Jr.,  Al- 
t>auy: 

Annual  Be  port  of  State  Engineer  and  Sur- 
veyor.   H.  Seymour,  Jr.      Albany.  1878. 
From    Socibtt  des  Inuenleurs  Civlls, 
Paris: 

Transactions  of  the  Society.  January  and 
February,  1878.    Paris. 

From  R.  H.  Thurston,  Hobnken: 

Results  or  a  "Series  ot  Tests  or  Cold-Punched 
and  Hot-rressed  Nuta— a  Report.  B.  H. 
Thurston.     Philadelphia,  1878. 

The  Flow  of  Metals.  David  Townsend.  Phila- 
delphia,  187H. 

Report  of  New  Jersey  State  C'>mmis8ion  ap- 
pointed to  devise  a  plan  for  the  Encourage- 
ment Qf  Manufactures  of  Ornameutai  and 
Textile  Fabrics.    Trenton,  1878. 

Fr  m  J.  Nelson  Tubbs,  Rochester: 

Annual  Report  of  the  Executive  Board  of 
Water  Works  of  Rochester.  Rochester, 
1878. 

From  U  S.  Light  House  Board,  Wash- 
iiigt  mi: 

New  List  of  Buoys.  Towers.  Beacons.  Stakes 
and  other  day  marks  in  the  Third  LiRbt 
House  Distrit  t  Corrected  to  July,  1878. 
Wasbiugton.  1878. 

From  George  T.  Walch,  Madras,  India: 

Notes  on  some  of  the  chief  navigable  rjvera 
and  canals  in  the  Unite  I  States  and  Canada. 
George  T.  Walch.    Madras,  1878. 

From  William  H.  Wiley,  New  Yorlr: 

Tunnelling.   Explosive  Compounds  and  Rock 
Drills.    Henry  S  Drinker.  New  York,  1878. 
From  other  Sources: 

Papers  on  subjects  conne<'ted  with  the  duties 
of  the  Corprt  ol  Royal  EoRlneers.  Vols.  1,  % 
3.  4.  6.  6.  7.  8,  9,  1(1.     London.  1847. 

Opinion  uf  the  U.  S.  Circuit  C«»urt.  District  of 
Massachusetts,  in  the  case  of  the  Atlantic 
Giant  powder  Company  vs  Georgi*  A. Good- 
year, and  the  same  vs.  George  W.  Town- 
send.     New  York,  1878. 

Record  on  motion  for  Interlamtory  Ii^juno- 
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tion  in  the   case  of  The   Atlantic  Olant 
Powder  Company  v$.  George  A.  Goodyear. 
Boston,  1^77. 
Specification    for   the   McAdamizing  of  the 
Fioahlng^and  North  Hempstead  Turnpike, 


in  the  Town  of  Flnalilng,  Qneena  Co..  N. 
Y..  1878. 
Specifications  and   proposal  for  Asphaltum 
Pavements.    Washlugton,  1878. 


ANNOUNCEMENTS. 


The  Twenty-sixth  Annoal  Meeting  of  the 
Society  will  be  held  Wednesday,  November 
6th,  1878.  at  10  A.  M. 

In  Vol  LIII.  Session  1877-8.  part  3.  of  the 
abstract  of  papers  in  Foreign  Transactions 
and  Periodicals,  pnbllshed  by  the  lostitution 
of  Civil  Eugioeers,  Londou,  and  edited  by 
James  Forrest,  Secretary,  there  are  abstracts 
of  the  following  papers  from  Transactions  of 
this  Society  : 

Notes  and  experiments  on  the  use  and  test- 
ing of  Portland  Cement,  by  W.  W.  Maclay 
(No.  CLII,  Vol.  VI,  December.  1877). 

Igniting  Blasts  by  means  of  Electricity ;  by 
Julius  H.  Striedinger  (No.  CLIIL,  Vol.  VII. 
Jannary,  1878). 

The  Improvement  of  the  South  Boston 
Flats;  by  Edward  S.  Philbrick  (No.  CLV.  Vol. 
VII,  February,  1878). 

On  a  new  method  of  detecting  overstrain  in 
Iron  and  other  metals;  by  Robert  H. Thurs- 
ton (No.  CLVI.  Vol.  VII,  Mirch,  1878). 

The  next  regular  meeting  of  the  American 
Institute  of  Mining  Engineers  will  be  held 
at  Lake  George,  October  16tb.  1878. 

MEifBKKS  who  desire  to  secure  complete 
sets  of  the  Transactions  of  the  Society  are 
requested  to  send  to  the  Secretary  a  list  of 
the  papers  which  are  needed  to  fill  up  their 
sets.  Some  of  the  earlier  papers  are  out  of 
print.  If  orders  are  received  for  a  sufficient 
number  to  warrant  the  expense,  a  reprint 
will  be  made. 

Speciai.  attention  is  called  to  the  code  of 
rules  for  award  of  the  Norman  Medal,  printed 
at  the  end  of  this  num1>er.  Papers  for  com- 
petition must  be  submitted  previous  to  Sep- 
tember 6th,  1878.  All  members  of  the  Society 
are  Invited  to  assist  in  securing  the  prcseuta- 
.  tion  or  papers  for  this  award. 

All  persons  who  desire  a  copy  of  the  Bill 
now  pending  before  Congress,  to  amend  the 
Statutes  in  relation  to  Patents,  should  send 
their  address  to  W.  C.  Hill,  clerk  of  Senate 
Committee  on  Patents.  Washington,  D.  C.who 
will  Immediately  forward  the  same. 


If  postal  orders  are  made  uae  of  in  trans- 
mitting money  to  the  Treasurer  or  Secretary, 
care  bhould  always  be  taken  to  send  at  the 
same  time  the  full  r.ame  of  the  person  to 
whose  order  it  is  drawn,  with  official  title,  if 
any  such  is  given  at  the  time  of  obtaining  the 
order.  This  information  is  absolutely  re- 
quired to  secure  the  payment  of  an  order  at 
the  New  York  Post  Office. 

A  photograph  was  taken  of  the  members  of 
the  Society  during  their  recent  visit  to 
Lowell  on  June  2l8t.  Any  person  desiring  » 
copy  can  obtain  it  by  sending  his  address  to 
Mr.  James  B.  Francis,  Lowell,  Mass.  Price 
$1.00. 

Discordant  Stakdabds  of  Mfasubkment. 
— A  number  of  members  of  the  Society  desire 
to  obtain  for  publication,  statements  of  the 
various  discordant  standards  of  measure  iu 
use  in  the  United  States.  It  is  known  that  iu 
many  cities  the  old  standards  are  more  or 
less  at  variance  with  the  present,  and  that, 
quite  frequently,  confusion  and  annoyance 
are  the  result  A  table,  compiled  from  the 
Information  which  is  undoubtedly  in  the  pos- 
session of  members  of  the  Society,  would  be 
both  interesting  and  valuable.  The  request 
is,  therefore,  made,  that  any  information 
which  would  be  of  assistance  in  the  prepara- 
tion of  such  a  table  be  forwarded  to  the  Sec- 
retary. The  replies  should  state  the  equiv- 
alent of  the  measures  referred  to  in  U.  S. 
standard  feet  or  in  meters,  together  with  any 
additional  notes  which  may  be  applicable.  If 
provisional  equivalents,  atterwards  proving 
incorrect,  have  been  adopted,  the  value  of 
these  should  also  be  stated. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Convention  of  the  Society,  and 
ordered  printed  regularly  in  the  Society  pub- 
lications: 

Whereas,  the  metric  sjstem  of  weights  and 
measures  is  now  extensively  used  abroad; 
and  whereas,  it  is  desirable  that  the  relation 
of  the  units  of  differing  systems  be  made 
familiar  to  all,  by  comparison: 

Resolved.  That  Members  be  requested,  in 
papers  hereafter  presented  to  the  Society,  to- 
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write,  ia  parenthesis,  weights  or  dimensloDs 
by  the  metric  system  in  connection  with  those 
of  the  system  in  general  use. 

In  reference  to  the  foregoing  resolution,  a 
member  of  the  Society,  now  in  Europe,  writes 
as  follows: 

I  should  like  to  draw  the  attention  of  mem- 
bers of  the  Society  to  a  small  instnunent  for 
the  easy  reduction  of  figures  to  the  different 
standards.  This  is  the  sliding  rule,  invented 
byGanter,  in  London,  in  1624.  Improved  by 
Heth  Partridge,  in  1G67,  it  came  into  use  in  the 
establishment  of  Boulton  k  Watt,  at  Soho, 
under  the  name  of  the  Soho  Rule.  About 
thirty  years  ago,  it  was  further  Improved  by 
A.  Mannheim,  in  france.  by  the  addition  of 
the  curseur.  Although  the  rules  have  various 
4ise8,  they  are  of  special  value  for  the  trans- 
formation of  dimensions,  weights,  etc..  from 


one  to  another  standard ;  the  rule  maUog 
tables  with  their  chances  of  misprints  saper- 
flaous,  only  the  reciprocal  value  of  the  unite 
being  required  for  its  use. 

The  Hocss  of  the  Society  is  at  1M  East 
Twentieth  street,  one  door  east  from  Fonrtb 
avenue,  and  near  southwest  corner  of  Gram* 
ercy  Park.  It  is  open  from  nine  o'clock 
A.  M.  to  five  o'clock  p.  M.  each  business  diy 
except  Saturday,  when  it  is  cl<Ssed  at  Ihres 
o'clock  p.  M. 

The  Library  and  Conversation  Rooms  will 
also,  for  the  present,  be  open  every  Tkundof 
evening,  from  7^  to  10  p.  m.  Me'ubers  are  hi- 
vited  tu  avail  themsnlve<i  of  the  opportuoitles 
afforded  on  Thursday  evenings  both  for  con- 
sultation of  books  and  periodicals,  and  for 
conversation. 


LIST      OF      MEMBERS. 

ADDITION. 

MKMBER. 

Dale  of  iUcction. 

'Ir^ARKE,   Fi>ioT  r Prin.   As't   Engineer  in  charge  of  Im- 

proved  Sewerage,  74  Tremont  Si., 

Boston,  Mass Sept.  4th,  1878 

CHANGES    AND  CORKKCTIONS. 
MEMBER^. 

Aldrich,  Jamk>  C North  Sciiuale,  R.  I. 

Chittenden,  S.  II As't  Eng.  Elk  River  Shoals,  Decatur,  Alabama. 

('oRTHEi>L,  E.  L Res.  Engineer,  South  Pass  Jetties,  383  Friendship  St., 

Providence,  R.  I. 
Hariow,  James  H Prin.  As't  Eng.  Davis*  Island  Dam,  Box  70,  Pittsburgh, 

Pa. 
Hill,  John  W Mechanical  Engineer,  S.  E.  cor.  Fifth  and  Walnut  Sts., 

Cincinnati,  Ohio. 
Warfield,  a.  (i.,  Jr Assistant  State  Engineer,  Sart  PVancisco,  Cal. 

JUNIORS. 

Ci  AY,  Georcje  E 7  West  Forty-fifih  Street,  New  York. 

Merriman,  Mansfield.  .  .Prof.  Civil  and  Mechanical  I^nginceruig,  Lehigh  Univers- 
ity, Beihlehem,  Pa. 

Wiiinerv,  Samuel As't  Eng,  U.  S.  Engineer  Corps.  Elk  River  Shoals,  De- 
catur, Alabama. 


RESU.NATION* 

Hamilton,  Sc  huvler Member  Sept.  4th,  1878. 
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PROCEEDINGS. 


Vol.  IV.,  July,*   1878. 

»  ♦  < 

MINUTES   OF    MEETINGS. 

(Abfftnot  of  mioh  m  m»j  bo  of  general  Interett  to  members.) 


OF  THE  SOCIETY. 

Seftemebb  4th,  1878.— The  Society  met  at  8  p.  ii.  O.  Chanate  in  the 
chair. 

The  ballots  upon  admisBion  to  membership  were  oanyassed,  and 
declared  George  D.  Anslej,  of  Montreal,  Canada,  and  Eliot  C.  Clarke,  of 
Boston,  Mass.,  were  declared  elected  members. 

A  paper  by  D.  McN.  Stanfler,  entitled  ''  Fall  of  the  Western  Arched 
Approach  to  South  street  Bridge,  Philadelphia,''  was  read  by  the  Secre- 
tary and  discussed  by  Messrs.  Channte,  Emery,  North,  Schnyler,  and 
Bogart 

Septembeb  l&TH,  1878.— The  Society  met  at  8  p.  h.,  M.  N.  Forney  in 
thephair. 

A  letter  from  Thomas  H.  Johnson,  describing  Asphalt  Pavements  laid 
in  Colnmbns,  Ohio,  and  the  results  of  traffic  upon  them,  was  read  by  the 
Secretary. 

A  statement  as  to  the  process  of  constmction  and  method  of  laying 

*  The  minatee  of  meetings  we  cerried  in  f^  number  up  to  Noromber  Cth,  1878.  The 
hti  that  Norember  proceedings  ere  published  in  e  number  headed  July  is  explained  in  the 
ionual  Report  of  the  Board  of  Direction.  When  the  Board  for  the  current  year  took  ofBee  in 
Vorember,  1877,  the  number  of  Transaotlons  headed  September,  1877,  was  the  last  that  had 
been  published.  During  the  year  as  many  numbers  haye  been  published  as  it  was  possible  to 
do,  and  at  the  same  time  pay  off  the  large  accumulation  of  debt  which  was  found  to  exist 
against  the  Society.  The  present  number  makes  ten  issues  during  the  year,  instead  of  twelTO. 
~Ai  the  Society  is  now  entirely  out  of  debt,  it  is  purposed  to  make  up  the  lacking  numbers  with 
the  least  possible  delay. 
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Tarious  asphaltic  pavements  in  the  City  of  New  York,  including  th« 
Grahamite  pavement  on  Fifth  avenue,  a  road  pavement  in  the  Central 
Park,  the  Neuchatel  rock  pavement  in  Union  square,  and  an  asphaltic 
block  pavement  in  Twenty-second  street,  was  read  by  John  Bogart 

A  description  of  asphaltic  pavements  in  Paris,  and  of  a  preserved 
wood  block  pavement  laid  in  Boston,  was  given  by  Edward  K.  Andrews. 

An  asphaltic  block  pavement  laid  in  Philadelphia  was  described  by 
Edward  P.  North.  A  coal-tar  pavement  laid  in  Brooklyn,  which  has 
lasted  a  number  of  years,  was  described  by  Thomas  P.  Kinsley ;  and  a 
pavement  of  coal-tar  and  stone,  near  Oxford,  England,  which  has  also 
stood  many  years,  was  referred  to  by  David  N.  Melvin. 

A  pavement  laid  in  Liverpool,  of  granite  blocks,  with  gravel  and  pitch 
in  the  interstices,  and  covered  to  the  depth  of  one  inch  with  the  same 
material,  was  described  by  George  W.  Dresser. 

The  subject  of  pavements  was  then  generally  discussed. 

OoTOBER  2d,  1878. — The  Society  met  at  8  p.  m.,  John  C.  Campbell  in 
the  chair. 

The  ballots  for  admission  to  membership  were  canvassed,  and  the 
following  candidates  were  declared  elected  as  members:  Fred.  P.  Steams, 
of  South  Framingham,  Mass.  ;  Marshall  M.  Tidd,  of  Lewiston,  Me. ; 
Frederick  M.  Wilbor,  of  Chatham,  N.  Y. 

The  baUot  upon  the  following  resolution  was  canvassed:  "Resolved* 
That  a  committee  of  five  be  appointed  by  the  President,  to  investigate 
and  report  upon  conditions  calculated  for  maximum  economy  in  the  use 
of  steam  in  steam  engines." 

There  were  in  favor  of  this  resolution  38  votes,  and  against  it  62  votes. 
The  resolution  was  thereupon  declared  lost. 

A  report  from  the  Board  of  Direction  was  read,  as  follows  : 

**  The  Board  of  Direction,  having  considered  the  resolutions  and  By- 
Laws  relating  to  duties  of  officers,  which  have  been  referred  to  it,  is  of 
the  opinion  that,  in  the  present  condition  of  the  Constitution  and  By- 
Laws,  such  amendments  as  have  been  proposed  would  only  add  to  the 
existing  confusion. 

**It  is  of  the  opinion  that  the  only  method  by  which  order  can  be 
brought  out  of  the  existing  law  is  by  a  revision  and  codification  of  the 
Constitution  and  By-Laws." 

A  codification*  of  the  present  Constitution  and  By-Laws,  not  chang- 
ing their  provisions,  but  re-arranging  and  condensing  the  original  pro- 
visions and  adopted  amendments,  was  then,  in  accordance  with  the  above 
report,  presented  by  J.  J.  R.  CroeS  and  seconded  by  John  Bogari 

Amendments!  to  the  Constitution  and  By-Laws  were  presented  by 
J.  J.  R.  Croes  and  seconded  by  F.  Collingwood. 

Amendmentsf  to  the  Constitution  were  presented  by  George  S. 
Morison  and  seconded  by  Charles  Macdonald. 

*  See  page  95,  (A.)  f  See  page  105. 
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An  ameudmentf  to  the  Constitution  was  presented  by  Charles  Mao- 
donald  and  seconded  bj  Edward  P.  North. 

Diagrams  showing  the  results  of  tests  upon  certain  hydraulic  cements 
And  upon  bricks  were  then  presented  by  F.  CoUingwood,  and  a  paper 
4ipon  the  subject  was  read  by  him. 

OcroBBB  16th»  1878. — The  Society  met  at  8  p.m.,  Charles  Macdonald 
in  the  chair. 

A  paper  by  B.  Hering,  upon  the  subject  of  **The  Flow  of  Water, 
illustrated  by  Kutter's  diagram  for  ascertaining  the  flow,  with  a  descrip- 
tion of  the  method  of  obtaining  the  mean  velocity  by  inspection,"  was 
read  by  the  author ;  and  the  diagram,  drawn  on  a  large  scale  with  refer- 
ence to  small  channels,  with  a  table  of  co-ordinates,  was  presented.  A 
blue  photo-tracing  of  the  diagram  of  Kutter,  as  exhibited  at  Philadelphia 
in  1876,  was  also  presented  by  Mr.  Hering. 

The  subject  of  the  Flow  of  Water  was  discussed  by  Messrs.  Worthen, 
Croes,  Hering,  and  others. 

November  6th,  1878. — The  Twenty-Sixth  Annual  Meetino  op  the 
Society. — The  Society  met  at  10  a.  m.  Vice-President  W.  Milnor 
Roberts  in  the  chair.     Tlie  following  members  were  present : — 

Messrs.  Andrews,  Baxter,  L.  F.  Beckwith,  Bogart,  Boiler,  Brush, 
CoUingwood,  Cooper,  Coryell,  Croes,  Joseph  P.  Davis,  Dresser,  Emery, 
Endicott,  Charles  H.  Fisher,  Bryant  Godwin,  Charles  M.  Harris,  Kelley, 
Thomas  P.  Kinsley,  Leavitt,  Leverich,  Lowthorp,  Macdonald,  Maurice, 
Charles  L.  Me  Alpine,  Melvin,  Morison,  WiUiam  H.  Paine,  Probasco,  Ray- 
mond, Schuyler,  Searles,  Shinn,  Joseph  S.  Smith,  E.  N.  K.  Talcott,  John 
D.  Van  Bureii,  Van  Winkle,  Walling,  Welch,  Wilham  W.  Wilson,  Wor- 
then, Yardley. 

A  letter*  from  the  President,  E.  S.  Chesbrougb,  was  read. 
The  following  tellers  were  appointed  to  canvass  the  ballots  at  this 
meeting: — G.  W.  Dresser,  C.  M.  Harris,  D.  N.  Melvin. 

The  Annual  Report  of  the  Board  of  Direction*  was  then  presented, 
read  by  the  Secretary,  and  on  motion  was  accepted. 

The  Annual  Report  of  tlie  Treasurer*  was  presented,  i-ead  and 
accepted. 

The  Report  of  the  Finance  Committee*  was  presented,  read  and 
accepted. 

The  Committee  on  Gauging  of  Streams  presented  a  report*  through 
J.  J.  R.  Croes,  Chairman,  which  was  read,  accepted,  and  the  committee 
continued. 

The  Committee  on  Resistances  of  Railway  Trains  presented  a  report* 
through  William  P.  Shinn,  Chairman,  and  asked  to  be  discharged.  On 
motion  the  report  was  accepted  and  the  committee  discharged. 

The  Committee    on    Uniform  Accounts  and    Returns  of    Railway 

*  To  be  hereafter  pabliitaed.  t  See  page  105. 
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Companies  presented  a  report*  throngh  William  P.  Sbinn,  Chairman, 
which  was  accepted  and  the  committee  continued. 

The  Committee  on  Permanent  Quarters  for  the  Society  presented  a 
report*  which  was  read,  and  on  motion  accepted  and  the  committee 
continued. 

The  Centennial  Commission  presented  a  report*  which  was  accepted 
and  the  commission  was  continued. 

The  Committee  on  Exhibit  of  American  Engineering  at  Paris  pre- 
sented a  report*  through  G^rge  S.  Morison,  Chairman,  which  was 
read.  On  motion  the  report  and  the  memoir  accompanying  were  ac- 
cepted, and  the  memoir  was  referred  to  the  Library  Committee  for 
printing  in  the  Transactions  of  the  Society. 
On  motion,  it  was  also, 

Besolved,  That  a  vote  of  thanks  be  presented  to  the  Committee  on 
Exhibit  of  American  Engineering  at  Paris. 

The  tellers  then  reported  the  result  of  the  canvass  of  votes  for  officers 
of  the  Society,  which  was  announced,  and  the  following  named  membezs 
were  declared  elected  officers  of  the  Society  for  .the  ensuing  year : — 
President :  W.  Milnob  Bobebts. 
Vice-Presidents  :  Albbbt  Fink,  Jambs  B.  Fbanois. 
Secretary  and  Librarian  :  John  Booabt. 
Treasurer :  J.  Jambs  B.  Cbobs. 
Directors :  Gbobge  S.  Qbeeke. 
Wn^LiAM  H.  Paimb. 
C.  Vandbbvoobt  Smith. 
Thbodobb  G.  Ellis. 
Thomas  C.  Clabkb. 
The  question  of  time  and  place  for  the  Eleventh  Annual  Convention 
was  then  taken  up.     The  Secretary  presented  a  summary  of  the  answers 
to  the  circular  issued  on  this  subject,  as  follows  : 

61  Meiikbers  suggested  St.  Louis. 
44         "  **         Cleveland. 

11         **  **         San  Francisco. 

2         "  **  Baltimore. 

2         **  '*         Washington. 

And  each  of  the  following  places  was  suggested  by  one  member :  Buffiilo, 
Chicago,  Cincinnati,  Montreal,  New  York,  Bichmond. 
57  Members  suggested  June. 
80         **  **  May. 

6         '*  **  April. 

2        **  "  October. 

And  each  of  the  following  named  months  was  suggested  by  one  member : 
February,  July,  September. 

The  invitation  presented  at  the  Tenth  Convention,  that  the  Society 
should  hold  the  next  Convention  at  St  Louis,  was  repeated. 
*  To  be  hereafter  published. 
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An  inyitation  from  members  of  the  Society  at  Oleyeland,  that  the  So- 
ciety  should  hold  its  next  Convention  at  that  city,  was  presented,  aa 
irere  also  a  letter  of  invitation  from  the  Major  of  Cleveland  and  one 
from  the  Board  of  Trade  of  that  city,  tendering  the  nse  of  its  rooms  for 
the  meetings  of  the  Convention, 

After  discussion,  it  was 

Resolved,  That  a  letter  ballot  be  taken  upon  the  question  of  the  place 
of  the  Eleventh  Annual  Convention. 

On  motion,  it  was 

Resolved,  That  no  invitations  to  attend  the  Convention  of  the  Society 
be  extended  to  persons  not  members  of  the  Society,  except  through  the 
Board  of  Direction. 

The  result  of  the  canvass  of  the  ballots  for  membership  was  then 
announced,  and  the  following  named  candidates  were  declared  elected 
members : 

William  L.  Baker,  of  Detroit,  Mich,  (elected  Junior,  January  6th, 
1875);  Frederick  B.  Howard,  of  Detroit,  Mich,  (elected  Junior,  March 
3d,  1875);  Wilmon  W.  C.  Sites,  of  Jersey  City,  N.  J.;  Ekiathan  Sweet, 
Jr.,  of  Albany,  N.  Y. 

A  recess  was  then  (2  p.  h.)  taken  for  one  hour. 

On  resuming  the  session,  at  3  p.  m.,  the  report  *  of  the  Committee  on 
Tests  of  American  Iron  and  Steel,  just  received  by  telegraph  from  the 
Chairman,  W.  Sooy  Smith,  was  presented,  read,  and  accepted. 

The  Committee  on  Method  of  Nominating  Officers  presented  a 
report  *  through  J.  J.  R.  Croes,  Chairman,  which  was  read,  and  on  mo- 
tion, accepted. 

The  proposed  codification  of  the  Constitution  and  By-Laws  and  the 
amendments  offered  were  then  considered. 

After  discussion,  it  was,  on  motion, 

Resolved,  That  the  codification  of  the  present  Constitution  and  By- 
Laws  (as  printed,  page  95,  (A.)  be  approved  by  this  Annual  Meeting, 
and  recommended  to  the  Society  for  adoption. 

The  proposed  Amendments  to  the  Constitution  were  then  considered 
seriatim,  and  after  discussion  on  each,  the  following  action  was  taken  : 

Amendment  to  Article  Y.  (B,  page  105),  recommended  that  it  be  not 
adopted. 

Amendment  to  Article  Y.  (C,  page  105),  recommended  that  it  be  not 
adopted. 

Amendment  to  Article  Y.  (D,  page  105),  recommended  that  it  be  not 
adopted. 

Amendment  to  Article  YL  (E,  page  105),  recommended  that  it  be  not 
adopted. 

Amendment  to  Article  YI.  (F,  page  106),  recommended  that  it  be  not 
adopted. 

•  To  be  hereafter  publiahed. 
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Amendment  to  Article  VL  (G,  page  106),  recommended  that  it  be  not 
adopted. 

Amendment  to  Article  YTL  (H,  page  106),  recommended  that  it  be  not 
adopted. 

Amendment  to  Article  IX.  (I,  page  106),  recommended  that  it  be  not 
adopted. 

Amendment  to  Article  X.  (J,  page  106),  recommended  that  it  be  not 
adopted. 

Amendment  to  Article  XVII.  (K,  page  106),  recommended  that  it  be 
adopted. 

Amendment  to  Article  XVm.  (L,  page  107),  recommended  that  it  be 
adopted. 

Amendment  to  Article  XIX.  (M,  page  107),  recommended  that  it  be  not 
adopted. 

Amendment  to  Article  XXIEE.  (N,  page  108),  recommended  that  it  be 
adopted. 

Amendment  to  Article  XXXII.  (O,  page  108),  recommended  that  it  be 
adopted. 

Amendment— a  new  Article  (P,  page  108),  recolnmended  that  it  be 
adopted. 

The  proposed  amendments  to  the  By-Laws  were  then  considered,  and 
After  discussion  on  each,  the  following  action  was  taken  : 

Amendment  to  Section  1  (R,  page  108),  recommended  that  it  be 
.adopted. 

Amendment  to  Section  23  (S,  page  109),  recommended  that  it  be 
-  adopted. 

Amendment  to  Section  24,  second  clauso  (T,  page  109),  recommended 
that  it  be  not  adopted.  > 

An  amendment  to  Section  24  of  the  By-Laws,  which  was  embodied 
in  the  report  of  the  Committee  on  the  Method  of  Nominating  Officers, 
was,  on  motion,  referred  back  to  the  committee,  and  the  committee  con- 
tinued. 

The  Annual  Meeting  adjourned  at  6: 45  p.  m. 


OF  THE  BOARD  OF  DIRECTION. 

August  7th,  1878. — ^Applications  for  membership  were  considered. 
Appropriations  were  made  and  other  financial  business  transacted. 

September  4th,  1878. — Applications  for  membership  were  considered, 
The  preparation  of  the  Annual  Report  was  directed. 

OcjTOBER  2i>,  1878. — ^Applications  for  membership  were  considered. 
Matters  referred  to  the  Board  by  the  Society  were  discussed,  and  the 
-preparation  of  a  codification  of  the  present  provisions  of  the  Oonstita- 
tion  and  By-Laws  was  directed.     The  report  of  the  Committee  on  Nomi« 
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stations  was  received,  and  it  was  ordered  that  a  letter  ballot  should  be 
prepared  and  issued  in  accordance  with  the  By-Laws.  A  report  as  to 
arrears  of  dues  was  presented  by  the  Secretary,  and  special  letters  were 
directe<l  to  be  sent  to  members  in  arrears. 

October  31st,  1878. — Applications  for  meml)ership  were  considered, 
appropriations  made  and  financial  business  transacted.  The  Annual 
Report  was  considered  in  detail.  The  recovery  of  the  railroad  stock 
belonging  to  the  Society,  but  not  in  its  prossession  for  the  past  ten  years, 
wras  reported  by  the  Secretary. 

November  5th,  1878. — The  Annual  Report  was  perfected.  Financial 
business  was  transacted. 


CONSTITUTION  AND  BY-LAWS  OF  THE  SOCIETY. 


[A.]  Proposed  Codification  op  the  present  Constitution  and 

By-Laws. 

(This  codification  does  not  change  the  present  provisions  of  the  Law 
of  the  Society,  but  is  a  re-arrangement  and  condensation  of  the  original 
provisions  and  adopted  amendments.) 

Note.  This  ciKlifiaUhm  »r/w  prefxtrcd  by  the  Board  of  DlrerlJnn^  and  with  a 
report^  teas  presented  and  seconded  at  the  meeting  of  th^  Socletify  October  2d,  1878. 

At  the  Annual  ^fee^m^Jy  yoverntter  V)lh,  1878, f  this  codification  vcas  approved  and 
recommended  to  the  Society  fjr  adoption.  It,  with  the  amendments  printed  below,  will 
be  submitted  to  letter  ballot . 

CONSTITCTION. 

Article  I. — This  Association  shall  be  called  the  **  American  Soceett 
OP  Civil  Engineers." 

Article  //.—Its  objects  shall  be  :  The  professional  improvement  of  its 
members,  the  encouragement  of  social  intercourse  among  men  of  practi- 
cal science,  the  advancement  of  engineering  in  its  several  branches,  and 
the  establishment  of  a  central  point  of  reference  and  union  for  its  mem- 
bers. 

Article  III. — ^Among  the  means  to  be  employed  for  attaining  these  ends, 
shall  be  periodical  meetings  for  the  reading  of  professional  papers  and 
the  discussion  of  scientific  subjects  ;  the  foundation  of  a  library,  the  col- 
lection of  maps,  drawings  and  models,  and  the  publication  of  such  parts 
of  the  proceedings  as  may  be  deemed  expedient. 

Article  IV. — Civil,  Military,  Geological,  Mining  and  Mechanical  En- 
gineers, Architects,  and  other  persons  who  by  profession  are  interested 
in  the  advancement  of  science,  shall  be  eligible  for  admission  in  their 
appropriate  class. 


•  See  page  90.    t  See  page  ! 
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Article  V. — ^Tbe  officers  of  the  Society  shall  consist  of  a  President 
two  Vice-Presidents,  a  Secretary,  Treasurer,  Librarian,  and  five  Directors, 
who  shall  be  elected  by  written  ballot,  by  a  majority  •f  votes,  at  the  An- 
nual Meeting  of  the  Society,  and  shall  hold  their  offices  until  others  are 
elected.  Any  vacancy  occasioned  by  resignation  or  otherwise,  may  be 
filled  at  the  next  monthly  meeting  after  notice  of  said  vacancy. 

Article  VL — The  President,  Vice-Presidents,  Secretary,  Treasurer  and 
Directors  shall  constitute  a  Board  of  Direction,  and  shall  be  the  Trustees 
of  this  Society,  under  the  Act  of  the  Legislature  of  April  12th,  1848, 
chapter  319,  Laws  of  the  State  of  New  York. 

Article  VII, — The  Board  of  Direction  shall  meet  within  one  week  after 
their  election,  and  the  first  business  in  order  shall  be  the  appointment  of 
a  Standing  Committee  of  three  on  Finance,  and  of  a  Standing  Ck>nimittee 
of  three  on  Library. 

Article  VIII, — The  President,  and  in  his  absence  the  Vice-Presidents- 
in  rotation,  shall  preside  at  all  the  meetings  of  the  Society ;  and  in  case 
of  their  absence,  a  President  pro  tempore  shall  be  appointed. 

Article  IX, — The  Secretary  shall  keep  an  accurate  record  of  all  the- 
transactions  of  the  Society  and  of  the  Board  of  Direction,  and  shall  issue 
all  notices. 

Article  X, — The  Treasurer  shall  have  charge  of  the  funds  of  the  So- 
ciety, receive  all  assessments  and  pay  all  bills  and  orders  approved  by 
the  President  or  the  Chairman  of  the  Finance  or  Library  Committees. 
The  duties  of  the  Secretary  and  Treasurer  may  be  united  in  the  same 
person,  if  the  Society  think  proper.  Moneys  belonging  to  the  Society, 
paid  to  any  of  its  officers,  shall,  with  a  statement  showing  for  what  th& 
payment  was  made,  be  promptly  transmitted  to  the  Treasurer,  who  shall 
receipt  therefor. 

The  Treasurer  shall  deposit  the  moneys  and  invest  the  funds  of  the 
Society,  in  its  name,  by  and  with  the  advice  of  the  Board  of  Direction  ; 
he  shall  sign  all  checks. 

No  indebtedness  shall  be  incurred  for  the  Society,  except  under  such 
rules  as  prescribed  by  the  Board  of  Direction. 

No  bUl  shall  be  paid  for  the  Society  until  it  has  been  certified  by 
the  person  authorized  to  contract  it,  and  audited  by  the  Committee  oa 
Finance. 

Article  XI, — It  shall  be  the  duty  of  the  Librarian  to  take  charge  of 
the  library  of  the  Society,  and  to  see  that  all  books  are  marked  with  the 
name  of  the  Society,  numbered,  and  recorded  in  a  catalogue.  In  respect 
to  the  management  of  the  library,  he  shall  conform  to  such  r^^^^oi^ 
as  may  be  prescribed  by  the  Society  or  by  the  Board  of  Direction. 

Article  XII, — The  duties  of  the  Board  of  Direction  shall  be  :  to  have  a 
general  care  of  the  affairs  of  the  Society  ;  to  apply  the  funds  in  the  treas- 
ury ;  to  recommend  the  amount  of  assessments  and  appropriations  for 
specific  purposes,  and  to  make  a  report  on  the  affidrs  of  the  Society,  em- 
bracing the  report  of  the  Treasurer,  at  the  Annual  Meeting. 
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Artide  XIIL — The  Finance  Committee  shall  have  snperyision  of  the 
-ftcconnts  of  the  Society,  shall  examine  all  bills  and  demands,  audit  the 
aocoonts  of  the  Treasurer,  and  certify  to  his  annual  report 

Artide  XIV, — The  Library  Committee  shall  have  supervision  of  the 
rooms,  printing  and  library  of  the  Society,  and  shall  apply  to  the  pur- 
chase of  books  or  other  articles  of  permanent  value  to  the  Society,  such 
^ums  as  may  be  appropriated. 

Artide  XV. — ^At  any  regular  meeting  of  the  Society,  seven  members 
•ehall  constitute  a  quorum  for  the  transaction  of  business.  But  the  action 
of  a  less  number  at  any  monthly  meeting,  at  which  a  quorum  is  not 
present,  may  be  entered  on  the  journal,  provided  such  action  does  not 
-affect  the  rights  of  the  association,  or  any  members  thereof. 

Artide  XVL — The  active  members  of  the  Society  shall  be  divided  into 
three  classes,  to  be  styled,  respectively.  Members,  Associates  and  Juniors; 
and  each  person,  when  duly  elected  and  qualified,  shall  receive  a  certifi- 
<»ite  of  membership,  indicative  of  the  peculiar  class  which  he  represents. 
Associates  and  Juniors  shall  possess  all  the  rights  and  privileges  of  Mem- 
bers, excepting  the  right  of  voting. 

Artide  XVIL— To  be  eligible  as  a  Member,  the  candidate  must  have 
i>een  in  the  actual  practice  of  his  profession  for  at  least  seven  years,  and 
have  been  in  charge  of  work  or  of  operations  in  his  particular  branch  of 
engineering  or  of  science.  A  diploma  from  any  collegiate  institution  in 
-good  standing,  conferring  the  degree  of  C.  E.,  shall  be  considered  equiv- 
alent to  two  years*  service.  The  candidate  for  Member  must  be  a  Civil, 
Military,  Mining  or  Mechanical  Engineer,  who  has  been  in  active  prac- 
itice  as  such  for  seven  years,  or  has  graduated  as  Civil  Engineer  and  been 
in  practice  for  five  years,  and  has  had  responsible  charge  of  work  as 
•Ohief,  Besident  or  Superintending  Engineer  for  at  least  one  year ;  not 
as  a  skillful  workman  merely,  but  as  one  qualified  to  design  as  well  as 
4o  direct  public  work. 

To  be  eligible  as  an  Associate,  the  candidate  must  be  one  whose  con- 
nection with  science  or  the  arts  qualifies  him  to  concur  with  civil  engi- 
neers in  the  advancement  of  professional  knowledgfe.  An  Associate  shall 
be  a  manager  of  a  railroad,  canal  or  other  public  work ;  a  geologist, 
chemist  or  mathematician  ;  a  proprietor  of  a  mine  or  metallurgical  works ; 
an  architect  or  a  manufacturer  ;  or  one  who,  from  his  scientific  acquire- 
ments or  practical  experience,  has  attained  eminence  in  his  special  pur- 
suit, qualifying  him  to  (co-operate  with  engineers  in  the  advancement  of 
professional  knowledge  ;  but  shall  not  himself  be  practicing  as  an  engineer. 

To  be  eligible  as  a  Junior,  the  candidate  must  have  been  in  the  actual 
•practice  of  his  profession  for  at  least  two  years,  and  shall  be  one  who  has 
had  actual  practice  in  some  of  the  branches  of  civil,  military,  mining  or 
mechanical  engineering,  for  not  less  than  two  years  ;  orif  a  graduate  of  a 
.floientific  or  collegiate  institution — for  not  less  than  one  year. 

Artide  XV ill, — AU  candidates  for  admission  to  the  Society  must  file 
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statements  by  themselves,  setting  forth  the  grounds  of  their  claim  to  be- 
elected ;  be  proposed  by  at  least  five  members  of  the  Society,  to  whom 
they  must  be  personally  known,  and  a  notification  of  the  same  sent  U> 
each  member  whose  place  of  address  is  on  record.  Each  proposition^ 
with  the  names  of  the  proposers,  most  be  posted  in  some  oonspicnons 
place  in  the  rooms  of  the  Society,  for  at  least  twenty-five  days  before 
being  submitted  to  vote.  All  such  papers  and  applications  shall  be  laid 
before  the  Board  of  Direction,  and  be  reported  upon  previous  to  action 
b^  the  Society.  Nominations  and  proposals  for  admission  to  the  Society 
shall  be  endorsed  by  at  least  five  members,  who  certify  that  they  person- 
ally know  the  nominee  or  candidate,  and  that  he  is  worthy  of  acceptance. 
The  proposal  of  Member,  Associate,  or  Junior  shall  contain  a  statement 
over  the  candidate's  signature,  of  his  age,  residence,  the  nature  and 
term  of  his  professional  service,  and  that  he  will  conform  to  the  require- 
ments of  membership,  if  elected.  Honorary  Members,  Corresponding 
Members,  and  Fellows  shall  not  be  required  to  present  themselves  as^ 
candidates ;  those  making  the  nominations  shall  state  the  grounds  there- 
for, and  certify  that  the  nominee  would  accept  if  elected. 

A  proposal  for  transfer  from  one  class  to  a  higher  shall  be  made  by 
at  least  five  Members,  who  state  the  age  of  the  candidate,  and  the  nature- 
and  term  of  Ms  professional  service  since  his  admission  to  the  Society. 
Such  statement  shall  show  a  degree  of  qualification  sufficient  to  render 
the  proposed  eligible  to  election  in  the  class  to  which  the  transfer  ia 
asked.  Upon  approval  of  the  Board  of  Direction,  the  candidate  shall  be 
balloted  for,  as  provided  for  the  election  of  members ;  and  when  the 
transfer  is  made,  he  shall  not  be  required  to  pay  an  additional  entrance^ 
fee. 

Article  XIX, — In  elections  for  membership  of  either  class,  members* 
shall  vote  by  letter,  or  by  ballot  in  the  usual  way,  and  the  result  shall  be 
announced  at  the  next  regular  meeting  held  after  twenty-five  days  have^ 
elapsed  from  the  time  of  mailing  the  notification.  Five  or  more  baUots^ 
cast  in  the  negative  shall  exclude.  Members  notified,  but  not  respond- 
ing, shall  be  classed  as  having  voted  in  the  affirmative.  In  case  of  the- 
non-election  of  any  person  balloted  for,  no  notice  shall  be  taken  thereof 
in  the  minutes. 

Article  XX. — On  being  thus  elected,  the  candidate  must  subscribe  to 
the  Constitution  and  By-Laws  (in  the  terms  set  forth  in  Form  A  in  the- 
Appendix),  and  pay  to  the  Treasurer  of  the  Society  such  sum  as  may  be 
determined  upon,  under  the  authority  of  Article  XXIL  of  the  Consti- 
tution, as  the  regular  entrance  fee  and  yearly  assessment,  before  he  caik 
be  entitled  to  receive  his  certificate  of  membership.  If  this  be  not  done 
within  six  months  from  notification  of  the  election,  said  election  shall  be- 
considered  void. 

Article  XXL — Persons  thus  elected  and  duly  qualified,  who  reside 
within  fifty  miles  of  the  Post  Office  in  the  City  of  New  York,  shall  bfr 
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deemed  resident ;  and  those  who  reside  beyond  this  limit  shall  be  deemed, 
non-resident  The  membership  of  any  person  shall  begin  on  the  day 
of  his  election. 

Article  XXII. — The  amount  of  entrance  fee  to  be  paid,  as  well  as  the 
annual  dnes  or  assessments  for  the  support  of  the  Society,  shall  be 
determined  from  time  to  time,  at  some  regular  meeting  of  the  Society, 
provided  that  notice  of  intended  action  thereon  shall  have  been  given  at 
a  previous  regular  meeting.  No  alteration  in  the  amount  of  said  fees 
or  assessments  shall  apply  to  the  fiscal  year  during  which  it  is  made, 
but  shall  take  effect  on  and  after  the  first  Wednesday  in  November 
next  succeeding  the  day  of  the  date  of  said  alteration.  Members  who 
become  residents  or  non-residents  by  removal  into  or  beyond  the  limits 
prescribed  in  Article  XXL  shall  be  subject  to  assessments  in  the  class  in 
which  they  were  on  the  day  of  the  Annual  Meeting,  as  may  appear  upon 
the  records  of  the  Society  or  by  written  notice  to  the  Secretary. 

Article  XXIII, — Honorary  members,  not  exceeding  forty  in  number, 
having  been  nominated  as  required  in  Article  XVIII.,  may  be  elected  by 
a  unanimous  vote.  An  Honorary  Member  shall  be  one  of  acknowledged 
eminence  in  some  branch  of  engineering,  who  has  had  not  less  than 
thirty  years'  practice. 

Persons  residing  out  of  the  United  States  may  be  elected  Correspond- 
ing Members,  in  the  same  manner  as  hereinbefore  provided  for  the 
choice  of  immediate  members.  A  Corresponding  Member  shall  be  one, 
not  a  resident  of  the  United  States,  eminent  in  a  special  branch  of 
engineering,  or  able  to  supply  valuable  information  relating  thereto,  who 
will  conmiunicate  with  the  Society  at  least  once  a  year.  Corresponding 
and  Honorary  Members  shall  be  subject  to  no  fees  or  assessments. 
They  may  attend  any  meetings  of  the  Society,  but  shall  not  be  entitled 
to  vote. 

Article  XXI F.— There  shall  be  a  fund,  called  the  "Fellowship  Fund,'" 
devoted  exclusively  to  the  publication  of  the  papers  read  before  the 
Society.  Any  persons,  whether  members  or  otherwise,  if  acceptable 
to  the  Society,  may  subscribe  thereto.  The  subscribers  to  this  fund 
shall  be  called  "Fellows  of  the  Society."  A  Fellow  shall  be  an  accept- 
able subscriber,  who  has  signified  to  his  proposers  a  desire  to  be  nomi-. 
Dated,  and  an  intention,  if  elected,  to  become  a  member  of  this  class. 

Persons  who  are  not  members,  and  who  become  Fellows,  shall  be 
entitled  to  all  the  privileges  of  the  Societv,  except  the  right  to  vote. 
Members  who  become  Fellows,  shall,  in  addition  to  all  the  rights  they 
possess  as  members,  be  entitled  to  receive  duplicate  copies  of  all  the  pub-. 
Hcations  of  the  Society. 

Article  XXV, — Whenever  any  person  is  elected,  the  Secretary  shall 
immediately  inform  him  of  the  same  by  letter  (Form  B  in  the  Appendix), 
and  the  election  of  Honorary  Members  shall  be  likewise  communicated 
to  them  by  a  letter  suited  to  each  particular  case  ;  but  no  person  shall  be 
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•considered  a  Corresponding  or  Honorary  Member  unless  lie  signify  within 
rfiix  months  his  acceptance  of  membership. 

Artide  XXF/.— Every  person  admitted  to  the  Society  shall  be  con- 
-sidered  as  belonging  thereto  and  liable  to  the  payment  of  all  assessments, 
nntil  he  shall  have  signified  to  the  Secretary  his  desire  to  withdraw ; 
when,  if  his  dues  have  been  fnlly  paid  np,  his  name  shall  be  erased  from 
the  list  of  members.  Members  in  arrears  for  more  than  one  year's  annnal 
•dnes  shall  not  be  allowed  to  vote  until  such  dues  are  paid. 

Article  XXVIL—Anj  person  admitted  to  the  Society,  who  shall  re- 
fuse to  pay  any  assessment  or  other  dues  to  the  Society,  or  who  shall 
neglect  the  same  for  the  term  of  six  months^after  due  notice  is  issued 
(in  the  Form  C  in  the  Appendix),  shall  cease  to  be  a  member. 

Article  XXVIIL—TJpon  the  written  request  of  ten  or  more  Members 
that,  for  cause  therein  set  forth,  a  person  belonging  to  the  Society  be 
-expelled,  the  Board  of  Direction  shall  consider  the  matter,  and  if  there 
is  sufficient  reason,  shall  advise  the  accused  that  his  resignation  will  be 
4U!cepted.  He  may,  upon  demand,  receive  a  copy  of  the  charges  against 
him,  and  present  a  written  defense.  Two  months  after  such  advice  was 
given,  the  Board  of  Direction  shall  finally  consider  the  case,  and  if  resig- 
mationhas  not  been  tendered,  or  a  satisfactory  defense  made,  will  then 
'notify  the  member  that  he  will  be  expelled  in  one  month,  unless  he  elects 
to  appeal  from  this  decbion.  Appeals  will  be  submitted  to  the  Society 
l>y  letter  ballot.  In  case  no  appeal  be  made,  the  Board  of  Direction  will 
expel  the  member,  and  notify  him  and  the  Society  of  the  same,  or  of 
the  action  of  the  Society  on  appeal,  and  the  above  shall,  in  any  event, 
'be  the  only  public  announcement  of  the  matter. 

Article  XXIX. — The  permanent  place  for  the  transaction  of  the  basi- 
■ness  of  this  Society  shall  be  infthe  City  of  New  York. 

Article  XXX, — ^The  Annual  Meeting  for  the  election  of  officers  and 
tthe  hearing  of  the  annual  reports  shall  be  held  on  the  first  Wednesday 
"in  November. 

Article  XXXL — ^The  annual  contributions  shall  become  due  at  the 
ilime  of  the  Annual  Meeting,  and  shall  be  payable  in  advance  ;  and  it  shall 
be  the  duty  of  the  Secretary  to  notify  the  amount  of  assessment  or  sub- 
scription due  at  the  time  of  giving  notice  of  such  meeting. 

Article  XXXIL — Proposed  amendments  to  this  Constitution  shall  be 
first  submitted  to  the  Society  and  seconded,  and  then  sent  by  letter  to 
the  several  Members  of  the  Society  at  least  twenty-eight  days  previous 
to  the  Annual  Meeting.  Such  amendments  shall  be  in  order  for  discus- 
sion at  such  Annual  Meeting,  and  shall  be  voted  upon  by  letter  ballot, 
within  sixty  days  after  the  date  of  said  meeting.  The  vote  shall  be 
counted  by  the  President  and  Secretary,  and  if  two- thirds  of  the  votes 
are  in  favor  of  said  amendment,  it  shall  be  declared  adopted,  and  the 
aresult  announced  at  the  next  regular  meeting  of  the  Society  thereafter. 
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Section  1. — The  regular  meetings  of  the  Society  shall  be  held  on  the 
first  Wednesday  in  each  month.  There  shall  be  meetings  of  the  Society 
held  on  the  third  Wednesday  in  each  month  for  professional  improve- 
ment, and  the  encouragement  of  social  intercoorse  among  men  of  prac- 
tical science,  at  which  papers  shall  be  read  and  subjects  discussed  relat- 
ing to  the  theory  and  practice  of  engineering,  and  no  other  business 
transacted.  The  Board  of  Direction  may  suspend  meetings  of  the  Society 
an  the  months  of  July  and  August 

A  convention  of  the  Society,  for  professional  discussion  and  social 
intercourse,  shall  be  held  annually  at  such  place  as  the  Society  may  de- 
termine, and  be  presided  over  by  a  Chairman  selected  from  among  mem- 
%>ers  not  ofiScers  of  the  Society.  During  the  Convention  a  regular  meet- 
ing of  the  Society,  to  be  presided  over  by  the  officers  of  the  Society,  may 
be  held  for  the  transaction  of  business. 

The  officers  of  the  Society  may  give  a  reception  at  the  Society's 
rooms,  on  the  evenings  of  the  second  and  fourth  Wednesdays  of  each 
month  between  October  and  April,  for  the  purpose  of  informal  profes- 
sional conversation  and  social  intercourse.  Regulations  concerning 
refreshments  and  the  invitation  of  guests  may  be  made  by  a  committee 
appointed  for  the  purpose,  but  shall  be  without  expense  to  the  Society. 

Sec.  2. — At  the  regular  meetings  of  the  Society,  the  following  order 
shall  be  observed  in  the  transaction  of  business,  unless  set  aside  for  the 
time  being  by  a  vote  of  the  members  present : 

1st  The  record  of  last  meeting  to  be  read,  approved  and  signed  by 
the  Chairman  and  Secretary. 

2d.  Candidates  for  membership  to  be  balloted  for. 

3d.  Communications  received  since  the  last  regular  meeting  to  be 
^mnounced,  and  read  if  required. 

4th.  Communications  from  members  present  to  be  read. 

5th.  Communications  from  the  Board  of  Direction  to  be  brought  for- 
ward. 

6th.  Reports  of  committees  to  be  called  for. 

7th.  Unfinished  business  to  be  taken  up. 

8th.  New  business  to  be  proposed. 

9th.  Questions  for  debate  to  be  discussed. 

The  same  order  shall  be  observed,  as  far  as  practicable,  at  the  meet- 
ings of  the  Board  of  Direction. 

Sec  3. — All  decisions  of  the  Chair,  on  points  of  order,  shall  be  con- 
clusive, unless  reversed  on  appeal  to  the  meeting. 

Sec.  4. — Every  motion  shall  be  first  stated  by  the  President,  before 
debate  or  taking  the  question,  and  every  motion  shall  be  reduced  to 
inriting,  if  the  President  or  any  member  desire  it 

Sec.  5.— When  a  question  is  under  debate,  no  motion  shall  be  in  order. 
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unless  for  the  previous  question  ;  to  postpone  indefinitely ;  to  postpone 
to  a  day  certain  ;  to  lay  on  the  table  ;  to  oommit,  to  amend,  oir  to  adopt. 

Sec,  6. — A  motion  to  adjourn  should  always  be  in  order,  and  shall  be 
decided  without  debate. 

Sec.  7. — If  required  by  one-fifth  of  the  whole  number  of  members 
present,  the  ayes  and  nays  upon  any  question  shall  be  called,  and  entered 
upon  the  journal 

Sec.  8. — No  motion  for  reconsideration  shall  be  in  order,  unless  one 
of  the  majority  shall  move  such  reconsideration.  A  motion  for  recon- 
sideration, being  put  and  lost,  shall  not  be  renewed,  nor  shall  any  subject 
or  vote  be  a  second  time  reconsidered  without  unanimous  consent. 

Sec.  9. — The  Board  of  Direction  may  call  meetings  of  the  Society 
when  they  deem  it  expedient,  and  shall  be  bound  to  do  so  at  the  written 
request  of  seven  members,  stating  the  purpose  of  such  meeting.  Ten 
days  notice  shall  be  given  to  members  of  any  special  meeting  ;  the  pur- 
pose thereof  shall  be  stated  in  the  notice,  and  no  other  business  shall  be^ 
taken  up  at  that  meeting. 

Sec.  10.  —The  rooms  of  the  Society  shall  be  open  from  9  a.  m.  to  4 
p.  M.,  every  business  day,  unless  otherwise  determined  by  the  Board  of 
Direction. 

Sec.  11. — Every  member  shall  have  the  privilege  of  introducing 
visitors  to  the  room  while  the  Society  is  not  in  session,  by  writing  their 
names  and  his  own,  in  a  book  provided  for  that  purpose. 

Sec.  12. — A  record  of  all  donations  to  the  Society,  whether  in  money, 
books,  maps,  models  or  other  articles  of  value,  with  the  name  of  the 
donors,  shall  be  entered  by  the  Secretary  in  a  book  provided  for  that 
purpose,  to  be  kept  at  the  rooms  of  the  Society. 

Sec.  13. — The  books,  maps,  and  other  property  of  the  Society,  shall 
only  be  removed  from  the  rooms  under  such  rules  and  regulations  aa 
sh^  be  prescribed  by  the  Committee  on  Library,  and  approved  by  the 
Board  of  Direction. 

Sec.  14.— A  book  shall  be  kept  by  the  Librarian,  in  which  members 
may  enter  the  title  of  any  book,  map  or  plan,  which  they  may  wish  to- 
have  added  to  the  library. 

Sec.  15.— The  records  of  the  Society  shall  at  all  times  be  open  to  mem- 
bers, and  such  books  of  accounts  shall  be  kept  in  its  rooms  as  the  Board 
of  Direction  may  designate. 

Sec.  16.— When  a  paper  is  presented  to  the  Society,  the  Secretary 
shall  at  once  examine  it,  and  report  thereon  to  the  Committee  on  Library, 
with  reference  to  this  standard  ;  papers  containing  old  matter,  readily, 
found  elsewhere,  those  specially  meant  to  advocate  personal  interests, 
those  carelessly  prepared  or  controverting  established  facts,  and  thoset 
purely  speculative  or  foreign  to  the  purposes  of  the  Society,  should  b^ 
rejected.  The  committee  shall  then  determine  whether  such  paper  may 
go  before  the  Society.     They  can  return  it  to  the  writer  for  correcfcioi^ 
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and  emendation,  and  call  to  their  aid  one  or  more  members  of  speciiaT 
experience  relating  to  the  subject  treated,  either  to  advise  on  the  paper 
or  to  discuss  it.  Such  papers  as  in  the  judgment  of  the  committee 
should  go  before  the  Society  shall  promptly,  upon  their  acceptance,  be 
printed ;  others  shall  be  recorded  in  books  provided  for  the  purpose. 
When,  however,  the  Library  Committee  does  not  feel  authorized  to  pub- 
lish a  paper,  they  may  provide  an  abstract  thereof,  which,  when  approved 
by  the  author,  may  be  published  instead  of  the  original  paper. 

Sec.  17. — The  annual  report  of  the  Treasurer  shall  be  certified  to  by 
at  least  two  members  of  the  Committee  on  Finance. 

Sec  18.— The  Board  of  Direction  shall  determine  the  order  of  its 
stated  and  special  meetings  ;  provide  for  an  executive  committee  to  act 
in  the  absence  of  a  quorum,  or  during  the  intervals  between  the  meet- 
ings ;  prescribe  regulations  for  balloting,  and  generally  conduct  the 
business  affairs  of  the  Society.  The  record  of  the  proceedings  of  thfr 
J3oard  of  Direction  made  since  the  last  regular  meeting  of  the  Society 
shall  be  read  at  each  regular  meeting. 

Sec  19. — ^A  nomination  or  proposal  shall  be  presented  at  the  next 
regular  meeting  of  the  Board  of  Direction  following  its  receipt ;  when  it 
is  thereby  approved,  and  the  applicant  (if  for  admission  as  Member, 
Associate  or  Junior)  classed  with*  his  consent,  a  day  shall  be  fixed  for  the 
ballot  to  be  canvassed,  which  shall  be  at  a  regular  meeting  of  the  Society, 
not  less  than  twenty-five  days  thereafter. 

Sec  20.— When  such  day  is  fixed,  the  Secretary  shall  conspicuously 
post  in  the  room  of  the  Society  the  name  and  class  of  the  nominee  or 
applicant,  his  residence,  occupation,  and  the  names  of  his  proposers  ;  he 
shall  mail  to  each  member  whose  address  is  known  a  notice  of  the  same,.  ' 
with  a  letter  ballot  in  such  form  as  shall  be  prescribed  by  the  Board  of 
Direction,  and  request  the  recipient  to  vote  thereby  or  in  person  in  the 
usaal  manner  on  the  day  fixed,  when  an  open  canvass  of  the  votes  cast 
shall  be  made,  and  the  result  announced. 

Sec  21. — ^The  proposers  of  any  rejected  candidate  may,  within  three 
months  after  such  rejection,  lay  before  the  Board  of  Direction  written 
evidence  that  an  error  was  then  made,  ai^d  ask  for  a  reconsideration  of 
the  proposal,  which  shall  be  granted  on  sufficient  grounds,  and  if  a 
ballot  has  been  taken,  another  shall  be  ordered. 

Sec  22. — ^Persons  who  shall  be  elected  members  of  this  Society  after 
six  months  of  any  fiscal  year  shall  have  expired,  shall  pay  only  one-half 
of  the  amount  of  dues  for  that  fiscal  year,  otherwise  required. 

Sec  23. — Special  committees  to  report  npon  engineering  subjects  shall 
be  authorized  only  by  a  majority  of  the  votes  cast  by  the  Society,  and  in 
the  following  manner  :  Any  resolution  proposing  such  a  committee  shall 
be  referred  to  the  Board  of  Direction,  which  shall  examine  the  same  and 
report  to  the  Society  a  concise  statement  of  the  argument  for  and  against 
the  appointment  of  such  committee,  which  statement  shall  be  printed 


Digiti 


ized  by  Google 


104 

«nd  issued  to  the  Society  with  letter  ballot ;  or,  if  the  Board  fails  to 
report  within  one  month,  the  letter  ballot  shall  be  issued  without  com- 
ment ;  or,  the  Society  may  vote  by  ballot  at  the  Annual  Meeting  or  in 
Annual  Convention  upon  such  resolution,  within  one  month  after  it  has 
been  submitted  to  the  Board  of  Direction. 

Sec,  24. — 1st  Votes  for  officers  of  the  Society  at  the  annual  meeting 
in  November  may  be  sent  by  mail,  inclosed  in  two  sealed  envelopes,  the 
outer  one  of  which  shall  be  indorsed  with  the  voter's  signature,  and  all 
such  votes  shall  be  counted  on  the  first  ballot  for  officers. 

2d.  If  it  should  appear  that  for  any  office  a  majority  of  the  votes  cast 
were  not  for  one  person,  the  meeting  shall  proceed  to  vote  by  ballot  in 
the  usual  way  for  such  officer,  the  choice  of  candidates  being  limited  to 
ihe  two  persons  not  elected  for  whom  the  greatest  number  of  votes  had 
been  previously  cast  for  such  office.  In  case  three  or  more  names  have 
received  an  equal  number  of  votes,  the  choice  shall  be  made  from  among 
those  names. 

3d.  At  the  Annual  Convention  a  Nominating  Committee  of  five  mem- 
bers, not  officers  of  the  Society,  shall  be  appointed  by  the  Convention. 
This  committee  shall  present  to  the  Board  of  Direction,  on  or  before  the 
first  day  of  October  ensuing,  the  names  of  the  persons  selected  by  them 
SA  candidates  for  officers.  Of  these  at  least  one  Vice-President,  three 
Directors,  the  Secretary  and  the  Treasurer  shall  be  resident  members. 

4th.  The  Board  of  Direction  shall  thereupon  cause  such  list  to  be 
posted  in  the  rooms  of  the  Society,  and  shall  issue,  at  least  twenty  days 
before  the  Annual  Meeting,  a  letter  ballot  containing  the  names  thus 
proposed. 

5th.  Any  five  members,  not  officers  of  the  Society,  may  present  to 
ihe  Board  of  Direction,  on  or  before  October  1st,  a  list  of  names  pro- 
posed by  them  for  officers,  which  list  or  lists  shall  also  be  issued  for 
ballot. 

6th.  No  member  of  any  Nominating  Committee  shall  be  presented  by 
;such  committee  as  a  candidate  for  office. 

Sec.  25. — The  President  of  the  Society  shall  have  the  general  super- 
vision of  the  business  and  correspondence  of  the  Society  ;  he  shall  be  an 
Honorary  Member  of  all  committees,  but  shall  have  no  vote  on  such 
•committees.  In  all  cases  where  the  By-Laws  or  resolutions  of  the 
Society  or  of  the  Board  of  Direction  require  specific  duties  to  be  per- 
formed by  the  President,  the  senior  resident  Vice-President  present 
.«hall  perform  such  duties  in  absence  of  the  President,  on  receiving 
notice  from  the  President  to  perform  such  duties. 

Sec.  26. —Additions  and  amendments  to  these  By-Laws  shall  be  pro- 
posed in  writing  and  seconded  at  a  regxdar  meeting,  and  then  submitted 
to  vote  of  the  members  by  letter  ballot,  The  vote  shall  be  canvassed  at 
ihe  second  regular  meeting  thereafter,  and  two-thirds  of  all  the  votes  cast 
:Bhall  be  necessary  for  the  adoption  of  any  such  addition  or  amendment 
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Amendments  Pbopossd  to  thb  CoNBTiTUTiojr. 

[The  following  amendments  have  been  regularly  offered  and  seconded" 
They  were  discussed  at  the  annual  meeting,  November  6th,  1878,  and 
action  npon  them  taken  as  stated.  They  will  be  submitted  to  letter 
baUot] 

[B.]  Amendments  proposed  to  Article  V. 
M  (he  Annual  Meeting  it  voas  recommended  thai  this  he  not  adopted. 

Article  V, — The  officers  of  the  Society  shall  consist  of  a  Presidentr 
three  Vice-Presidents,  five  Directors,  a  Secretary,  a  Treasurer  and  » 
Librarian,  all  of  whom,  except  the  Librarian,  shall  be  members  of  at  least 
five  years  standing. 

The  President,  Vice-Presidents,  and  Directors  shall  constitute  a 
Board  of  Direction,  and  shall  be  the  Trustees  of  the  Society  under  the 
provisions  of  chapter  319  of  the  Laws  of  the  State  of  New  York,  passed 
April  12th,  1848. 

[C]  Amendment  proposed  to  Article  V. 
At  the  Annual  Meeting  U  toas  reoommended  that  this  he  not  adopted. 

Article  V. — The  officers  of  the  Society  shall  be  a  President,  three 
Vice-Presidents,  five  Director,  a  Secretary,  a  Treasurer,  and  a  Libra- 
rian. The  President,  Vice-Presidents  and  Directors  shall  be  members 
of  at  least  five  years  standing,  and  shall  constitute  a  Board  of  Direction 
and  be  the  Trustees  of  the  Society,  under  the  provisions  of  chapter  319 
of  the  Laws  of  the  State  of  New  York,  passed  April  12th,  1848. 

[D.]  Amendment  proposed  to  Article  V. 

At  the  Annual  Meeting  it  loas  recommended  that  this  he  not  adopted. 

To  amend  Article  V,  so  far  as  relates  to  the  election  of  a  Secretary,  as 
follows : 

Hereafter  the  Secretary  shall  be  appointed  by  the  Board  of  Direction, 
and  hold  his  office  during  its  pleasure.  This  amendment  shall  take  effect 
on  its  passage  and  its  provisions  shall  apply  to  the  Secretary  elected  in 
November  next. 

[E,]  Amendment  proposed  to  Article  VL 

At  the  Annual  Meeting  it  toas  recommended  that  this  he  not  adopted. 

Article  VI, — The  members  of  the  Board  of  Direction  shall  be  elected 
by  the  Society  by  written  ballot  at  the  Annual  Meeting  of  the  Society, 
and  shall  hold  their  offices  until  others  are  elected. 

Their  term  of  office  shall  begin  on  the  first  of  January  succeeding 
the  Annual  Meeting,  and  shall  continue  one  year,  or  until  their  successors 
are  elected. 

Any  vacancies  occurring  during  the  year  shall  be  filled  by  the  Board 
of  Direction. 

The  Secretary  and  Librarian  and  Treasurer  shall  be  appointed  by  the 
vote  of  not  less  than  six  members  of  the  Board  of  Direction  and  shall 

*S«eimge93. 
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hold  office  until  removed  by  resignation  or  by  a  vot«  of  not  less  than  six 
members  of  the  Board, 

The  duties  of  the  Secretary  and  Librarian  may  be  united  in  the  same 
person  if  the  Board  so  direct 

[F,]  Amendment  proposed  to  Article  VL 
At  the  Annual  Meeting  it  was  recommended  that  this  he  noi  adopted. 
Strike  out  the  words,  "The  duties  of  Secretary  and  Librarian  may 
be  united  in  the  same  person  if  the  Board  so  direct,"  and  substitute  for 
them  the  words,  **  The  office  of  Librarian  may  be  filled  by  an  Associate 
or  Junior,  or  its  duties  may  be  united  in  the  same  person  with  those  of 
the  Secretary." 

[6^.]  Amendment  proposed  to  Article  VI. 
At  ike  Annual  Meeting  it  was  recom/mended  thai  this  be  not  adopled. 
Strike  out  the  same  words  as  above,  and  substitute  for  them  the  words, 
**  The  offices  of  Secretary  and  Librarian  may  be  filled  by  an  Associate  or 
Junior,  and  the  duties  may  be  performed  by  one  and  the  same  person," 
[H]  Amendment  proposed  to  Article  VIL 
At  the  Annual  Meeting  it  vxts  recommended  that  this  he  Twt  adopted. 
Article  VIL — During  the  interval  between  the  Annual  Meeting  and 
the  first  of  January  next  ensuing,  the  President-elect  shall  appoint  a 
Standing  Committee  of  three  on  Finance,  and  of  three  on  Library,  from 
members  of  the  Board  for  the  ensuing  year. 
[/.]  Amendment  proposed  to  Article  IX. 
At  the  Anmial  Meeting  it  rms  recommended  that  this  he  not  adopted. 
Article  IX. — The  Secretary  shall  superintend  the  house  of  the  Society, 
conduct  the  correspondence,  edit  the  publications,  issue  all  orders  for 
supplies,  and  keep  the  books  of  account  and  records,  all  under  the  in- 
structions of  the  Board  of  Direction  and  the  Standing  Committees.     He 
shall  receive  such  compensation  for  his  services  and  such  allowance  for 
clerical  aid  as  the  Board  of  Direction  may  from  time  to  time  determine. 
[J,]  Amendment  proposed  to  Article  X. 
At  the  Annual  Meeting  U  voas  recommended  Viat  this  he  not  adopted, 
Aritcle  X— The  Treasurer  shall  have  charge  of  the  funds  of    the 
Society,  receive  all  moneys  and  pay  all  bills  which  have  been  certified  by 
the  Secretary  and  approved  by  the  Finance  Committee.     He  shall  give 
bonds  in  the  sum  of  five  thousand  dollars,  for  the  faithful  performance 
of  his  duties,  which  bonds  shall  be  approved  by  the  Board  of  Direction. 
He  shall  deposit  the  moneys  and  invest  the  funds  of  the  Society  in  its 
name  and  by  and  with  the  advice  of  the  Board  of  Direction.     All  dis- 
bursements shall  be  made  by  checks  signed  by  him. 
[K.]  Amendment  proposed  to  Article  XVII. 
At  the  Annual  Meeting  it  loas  recommended  tJiai  this  he  adopted, 
Article  XVIL — ^A  Member  shall  be  a  Civil,   Military,   Mining   or 
Mechanical  Engineer,  who  has  been  in  active  practice  as  such  for  seven 
years,  or  has  graduated  as  Civil  Engineer  and  been  in  practice  for  five 
years,  and  has  had  responsible  charge  of  work  as  Chief,  Besident  or 
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Superintending  Engineer  for  at  least  one  year  ;  not  as  a  skillful  workman 
merely  but  as  one  qualified  to  design  as  well  as  to  direct  public  work. 

An  Associate  shaU  be  a  manager  of  a  railroad,  canal  or  other  public 
work  ;  a  geologist,  chemist  or  mathematician  ;  a  proprietor  or  manager 
of  a  mine  or  metallurgical  works  ;  an  architect  or  a  manufacturer,  or  one 
who,  from  his  scientific  acquirements  or  practical  experience,  has  attained 
eminence  in  his  special  pursuit,  qualifying  him  to  co-operate  with -engi- 
neers in  the  advancement  of  professional  knowledge  ;  but  shall  not  him- 
self be  practicing  as  an  engineer. 

A  Junior  shall  be  one  who  has  had  actual  practice  in  some  of  the 
branches  of  civil,  military,  mining  or  mechanical  engineering,  for  not  less 
than  two  years  ;  or  if  a  graduate  of  a  scientific  or  coUegiate  institution — 
for  not  less  than  one  year. 

A  person  to  be  ehgible  to  any  class  of  membership  must  not  be  less 
^an  twenty-one  years  of  age. 

|L.]  Amendment  proposed  to  Article  XViU. 

At  tfie  Annual  Meting  U  was  recommended  thai  (his  he  adopted : 
Article  XVIIL  —Nominations  and  proposals  for  admission  to  the 
Society  shall  be  indorsed  by  at  least  five  Members,  who  certify  that  they 
personally  know  the  nominee  or  candidate,  and  that  he  is  worthy  of  ac- 
<;eptance.  The  proposal  of  Member,  Associate  or  Junior  shall  contain 
a  statement,  over  the  candidate's  signature,  of  his  age,  residence,  the 
nature  and  term  of  his  professional  service,  and  that  he  will  conform  to 
the  requirements  of  membership,  if  elected.  Fellows  shall  not  be  re- 
quired to  present  themselves  as  candidates  ;  those  making  the  nomination 
shall  state  the  ground  therefor,  and  certify  that  the  nominee  will  accept 
if  elected. 

A  proposal  for  transfer  from  one  class  to  a  higher  shall  be  made  by  at 
least  five  Members,  and  shall  state  the  age  of  the  candidate,  and  the 
nature  and  term  of  his  professional  service  since  his  admission  to  the 
Society.  Such  statement  shall  show  a  degree  of  qualification  sufficient  to 
render  the  proposed  eligible  to  election  in  the  class  to  which  trans- 
fer is  asked.  Upon  the  approval  of  the  Board  of  Direction,  the  candidate 
shall  be  balloted  for,  as  provided  in  the  election  of  members  ;  and  when 
the  transfer  is  made,  he  shall  be  required  to  pay  as  an  additional  entrance 
fee  the  amount  of  the  difference  between  the  entrance  fees  of  the  two 
classes. 
[M,]  Amendment  proposed  to  Article  XTX. 

Ai  the  Anniuxl  Meeting  U  was  recommended  that  this  be  not  adopted: 

Article  XIX. — Elections  for  active  members  shall  be  by  letter  ballot, 
and  the  result  shall  be  annoimced  at  the  next  regular  meeting  held  after 
twenty-five  days  have  elapsed  from  the  time  of  mailing  the  notification. 
Five  or  more  ballots  cast  in  the  negative  shall  exclude. 

In  case  of  the  non-election  of  any  person  balloted  for,  no  publication 
thereof  shall  be  made. 
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[N.]  Amendment  proposed  to  Article  XXIH, 

At  the  Annual  Meeting  U  was  recommended  thai  this  he  adopted  r 
Article  XXIII. — Honorary  Members,  not  exceeding  twenty  in  nmnBer 
in  all,  may  be  appointed  by  a  unanimoas  vote  of  the  Board  of  Direction 
and  the  Past  Presidents  of  the  Society.  A  perspn  to  be  eligible  as  an 
Honorary  Member  shall  be  a  gentleman  of  acknowledged  eminence  in 
some  branch  of  engineering.  Honorary  Members  shall  be  subject  to  no 
fees  or  assessments  and  shall  not  be  entitled  to  vote. 
[O.]  Amendment  proposed  to  Article  XXXTT. 

At  the  Annual  Meeting  it  vjos  recommended  thai  tMs  he  adopted : 
Article  XZ!Z7/.— Proposed  amendments  to  this  Gonstitation  mnst  be 
submitted  in  writing,  signed  by  not  less  than  five  Members  on  or  before 
the  first  Wednesday  m  October,  and  then  sent  by  letter  to  the  several 
Members  of  the  Society,  at  least  twenty-five  days  previous  to  the  Annual 
Meeting.  Such  amendments  shall  be  in  order  for  discussion  at  snch 
Annual  Meeting  and  shaU  be  voted  upon  by  letter  ballot,  the  vote  to  be 
counted  at  the  first  regular  meeting  in  February.  An  affirmative  vote  of 
two-thirds  of  all  ballots  cast  shall  be  necessary  to  secure  the  adoption  of 
any  amendment. 

[P.]  Amendment  proposed ;  a  new  article. 

At  the  Annual  Meeting  U  teas  recommended  that  this  he  adopted  : 
Article ^(X  new  Article). — The  Board  of  Direction  may,  for  sufficient, 
cause,  excuse  from  payment  of  annual  dues  any  member  distinguished  in. 
his  professional  career,  and  who  from  ill-health,  advanced  age,  or  other 
good  reason  assigned,  is  unable  to  pay  such  dues  ;  and  the  Board  may 
remit  the  whole  or  part  of  assessments  in  arrears,  or  accept  in  lieu< 
thereof,  desirable  additions  to  the  Library  and  Museum. 


Amendments  Pboposed  to  the  By-Laws. 
[B.]  Amendment  to  Section  1. 

At  the  Anniud  Meeting  U  toas  recommended  thai  this  he  adopted  : 

Section  1. — The  regular  meetings  of  the  Society  shall  be  held  on  the  • 
first  Wednesday  in  each  month.  There  shall  be  meetings  of  the  Society 
held  on  the  third  Wednesday  in  each  month,  for  professional  improve- 
ment, and  the  encouragement  of  social  intercourse  among  men  of  practi- 
cal science,  at  which  papers  shaU  be  read  and  subjects  discussed  relating 
to  the  theory  and  practice  of  engineering,  and  no  other  business  trans- 
acted. The  Board  of  Direction  may  suspend  meetings  of  the  Society  in  t 
the  months  of  July  and  August. 

A  Convention  of  the  Society  for  professional  discussion  and  social  in- 
tercourse shaU  be  held  annually  at  such  place  as  the  Society  may  deter- 
mine, and  be  presided  over  by  a  Chairman  selected  from  among  members 
not  officers  of  the  Society.  During  the  Convention,  a  regular  meeting 
of  the  Society,  to  be  presided  over  by  the  officers  of  the  Society,  may 
be  held  for  the  transaction  of  business. 

On  the  evening  of  the  first  day  of  the  Convention,  thero-Bh&ll  be  held  . 
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a  meeting  to  which  the  public  may  be  invited,  and  at  which  the  President 
of  the  Society  shall  deliver  an  address  giving  a  summary  of  engineering 
progress  during  the  preceeding  year. 
[S.  I   Amendment  to  Section  23. 

At  the  AnnwU  Meellmj  U  teas  rtcoinmeiuletl  ihti  this  he  iulopietl: 
Section  23. — Special  committees  to  report  upon  engineering  subjects 
shall  be  authorized  ouly  by  a  majority  of  the  votes  cast  by  the  Society, 
and  in  the  following  manner  :  Any  resolution  proposing  such  a  commit- 
tee shall  be  referred  to  the  Board  of  Direction,  which  shall  examine  the 
same  and  report  to  the  Society  a  concise  statement  of  the  argument  for 
and  against  the  appointment  of  such  committee,  which  statement  shall 
be  printed  and  Issued  to  the  Society  with  hotter  ballot ;  or,  if  the  Board 
fails  to  report  within  one  month,  the  letter  ballot  shall  be  issued  without 
comment. 
[T.]    Amendment  to  section  24,  second  clause. 

At  the  An  mud  MpcHikj  it  icns  rectminiemM  thit  this  Itc  not  adopteil: 
2d.  The  person  liaving  the  greatest  number  of  votes  for  the  respect- 
ive offices  shall  be  declared  elected.     In  case  of  a  tie  the  decision  shall  be 
by  ballot  of  the  members  i)ri?sent. 

Resolution  Submitted  to  Letter  Ballot. 

The  following  resolution  was  presented  at  the  meeting  of  the  Society, 
held  August  7th,  1878,  and  in  accordance  with  the  By-Laws  was  referred 
to  the  Board  of  Direction. 

It  was  then  submitted  to  letter  ballot  with  the  arguments  for  and 
against,  as  printed  below,  and  the  ballot  being  canvassed  October  2d, 
1878,  the  resolution  was  lost. 

Resolved,  That  a  committee  of  five  be  appointed  by  the  President  to 
investigate  'and  report  upon  the  conditions  calculated  for  maximum 
economy  m  the  use  of  steam  in  steam  engines. 

argument  for.  argument  against. 

The  cansefi  which  prevent  the  full  nUIiza-  The  determinaUon  of   the    relative  effect 

tion  in  an  engine,  ot  the  steam  geuurated  by  produced  by  earb  of  a  multiplicity  of  cauM-s 

the  fael  are  various.     The  proportional  etTci  t  working   loj;eiber  caunot    be    reuBoued    out 

of  each  of  such  cauHes  and  the  best  means  on  neneral  principleH,  but  can  only  be  made 

of  reducing   such    effect,   are  qu<'stiou8    on  by  several  series  of   analytical  experiments, 

which    great    dtveraity    of    opinion    exislg.  in    hu.1i   of   which  care  ii»  taken  to  have  one 

TbetM)   questions  can  best  be   solved  by  an  element   variable   while   the  others    remain 

analysis  of  the  record  of  work  done  by  ex-  constant. 

istioK  machines  when  working  under  various  A  ciunraittee  of  the  kind  proposed  could 

cooditions.     Such  an   analyHis  cau  bent  be  not  undertake  such  exi>enments,  which  would 

made  by  a  committee    of   experts   working  nece>8.irily  be  expensive. 

under  tiie  auspices  of  the  Society.    A  c<im-  Published  reports  of   the  performance  of 

mittee  of  this  kind  can   obtain  facts  which  different  types  of  engines  are  so  notoriously 

could  not  he  procured  by  Individuals  working  inexact  and  incomplete  as  to  preclude  the 

•ep^rately,  and  cau  discuss  and  analyze  the  pnK.sibiiitv   of   the    deductions   drawn   frr)m 

data    collected    in    a    manner    not    posnible  tbeni  being  useful  for  a  close  analysis.     The 

by  independent  observers.    The  niiu  of  the  coiniiuttee   would   be    obliged,   however,    to 

resolution  is  the  collection,  in  Uf«elul  form,  ba«e    their  conclusions  on  incomplete  data, 

of  information  of  value  to  all  who  are  Inter-  or    elm-     Hiippleinent     them     by    ihemetical 

ested  in  steam  engine  economy,  and  is  there-  r«HHunin«.     The    rej)  rt  of    a   ecniniiitee    of 

fore    in  furtherance   of  the   objects   of  the  tlii«  Society  should  Im>  bahed  on  incontroverti- 

Bodety.  ble   UhU,  and  not  t)e  open  to  the  critlciHm 

that  where  facts  failed    unsupported  theory 
wsN  called  in  to  their  aid. 

Foi  theno  reasons  the  appointment  of  the 
committee  at  ttiis  time  seems  uuadvisable. 
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•considered  a  Corresponding  or  Honorary  Member  unless  lie  signify  within 
«ix  months  bis  acceptance  of  membersldp» 

Article  XXVL—Everj  person  admitted  to  the  Society  shall  be  con- 
sidered as  belonging  thereto  and  liable  to  the  payment  of  all  assessments, 
*nntil  he  shall  have  signified  to  the  Secretary  his  desire  to  withdraw ; 
when,  if  his  dues  have  been  folly  paid  np,  his  name  shall  be  erased  from 
the  list  of  members.  Members  in  arrears  for  more  than  one  year's  annnsl 
•dues  shall  not  be  allowed  to  vote  until  such  dues  are  paid. 

Article  XXVII. — ^Any  person  admitted  to  the  Society,  who  shall  re- 
fuse to  pay  any  assessment  or  other  dues  to  the  Society,  or  who  shall 
neglect  the  same  for  the  term  of  six  months?after  due  notice  is  issued 
(in  the  Form  G  in  the  Appendix),  shall  cease  to  be  a  member. 

Article  XXVIII — Upon  the  written  request  of  ten  or  more  Members 
that,  for  cause  therein  set  forth,  a  person  belonging  to  the  Society  be 
•expelled,  the  Board  of  Direction  shall  consider  the  matter,  and  if  there 
is  sufficient  reason,  shall  advise  the  accused  that  his  resignation  will  be 
^tccepted.  He  may,  upon  demand,  receive  a  copy  of  the  charges  against 
him,  and  present  a  written  defense.  Two  months  after  such  advice  was 
given  y  the  Board  of  Direction  shall  finaUy  consider  the  case,  and  if  resig- 
mationhas  not  been  tendered,  or  a  satisfactory  defense  made,  will  then 
^notify  the  member  that  he  will  be  expelled  in  one  month,  unless  he  elects 
to  appeal  from  this  decision.  Appeals  will  be  submitted  to  the  Society 
l)y  letter  ballol  In  case  no  appeal  be  made,  the  Board  of  Direction  will 
expel  the  member,  and  notify  him  and  the  Society  of  the  same,  or  of 
the  action  of  the  Society  on  appeal,  and  the  above  shall,  in  any  event, 
'be  the  only  public  announcement  of  the  matter. 

Article  XXIX. — The  permanent  place  for  the  transaction  of  the  busi- 
ness of  this  Society  shall  be  infthe  City  of  New  York. 

Article  XXX. — The  Annual  Meeting  for  the  election  of  officers  and 
tthe  hearing  of  the  annual  reports  shall  be  held  on  the  first  Wednesday 
in  November. 

Article  XXXI, — ^The  annual  contributions  shall  become  due  at  the 
idme  of  the  Annual  Meeting,  and  shall  be  payable  in  advance  ;  and  it  shall 
be  the  duty  of  the  Secretary  to  notify  the  amoant  of  assessment  or  sub- 
scription due  at  the  time  of  giving  notice  of  such  meeting. 

Article  XXXII — Proposed  amendments  to  this  Constitution  shall  be 
first  submitted  to  the  Society  and  seconded,  and  then  sent  by  letter  to 
the  several  Members  of  the  Society  at  least  twenty -eight  days  previous 
to  the  Annual  Meeting.  Such  amendments  shall  be  in  order  for  discus- 
sion at  such  Annual  Meeting,  and  shall  be  voted  upon  by  letter  ballot, 
within  sixty  days  after  the  date  of  said  meeting.  The  vote  shall  be 
counted  by  the  President  and  Secretary,  and  if  two- thirds  of  the  votes 
are  in  favor  of  said  amendment,  it  shall  be  declared  adopted,  and  the 
xesult  announced  at  the  next  regular  meeting  of  the  Society  thereafter. 
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BT-L^WS. 

Section  1.— The  regular  meetings  of  the  Society  shall  be  held  on  the 
first  Wednesday  in  each  month.  There  shall  be  meetings  of  the  Society 
held  on  the  third  Wednesday  in  each  month  for  professional  improve- 
ment, and  the  encouragement  of  social  interconrse  among  men  of  prac- 
tical science,  at  which  papers  shall  be  read  and  subjects  discussed  relat- 
ing to  the  theory  and  practice  of  engineering,  and  no  other  business 
transacted.  The  Board  of  Direction  may  suspend  meetings  of  the  Society 
an  the  months  of  July  and  August 

A  convention  of  the  Society,  for  professional  discussion  and  social 
tintercourse,  shall  be  held  annually  at  such  place  as  the  Society  may  de- 
termine, and  be  presided  ov^  by  a  Chairman  selected  from  among  mem- 
bers not  officers  of  the  Society.  During  the  Convention  a  regular  meet- 
ing of  the  Society,  to  be  presided  over  by  the  officers  of  the  Society,  may 
be  held  for  the  transaction  of  business. 

The  officers  of  the  Society  may  give  a  reception  at  the  Society's 
rooms,  on  the  evenings  of  the  second  and  fourth  Wednesdays  of  each 
month  between  October  and  April,  for  the  purpose  of  informal  profes- 
sional conversation  and  social  intercourse.  Regulations  concerning 
refreshments  and  the  invitation  of  guests  may  be  made  by  a  committee 
appointed  for  the  purpose,  but  shall  be  without  expense  to  the  Society. 

Sec,  2. — At  the  regular  meetings  of  the  Society,  the  following  order 
shall  be  observed  in  the  transaction  of  business,  unless  set  aside  for  the 
time  being  by  a  vote  of  the  members  present : 

1st  The  record  of  last  meeting  to  be  read,  approved  and  signed  by 
the  Chairman  and  Secretary. 

2d.  Candidates  for  membership  to  be  balloted  for. 

3d.  Communications  received  since  the  last  regular  meeting  to  be 
^mnounced,  and  read  if  required. 

4th.  Communications  from  members  present  to  be  read. 

5th.  Communications  from  the  Board  of  Direction  to  be  brought  for- 
ward. 

6th.  Beports  of  committees  to  be  called  for. 

7th.  Unfinished  business  to  be  taken  up. 

8th.  New  business  to  be  proposed. 

9th.  Questions  for  debate  to  be  discussed. 

The  same  order  shall  be  observed,  as  far  as  practicable,  at  the  meet- 
ings of  the  Board  of  Direction. 

Sec.  3. — All  decisions  of  the  Chair,  on  points  of  order,  shall  be  con- 
<du8ive,  unless  reversed  on  appeal  to  the  meeting. 

Sec.  4. — Every  motion  shall  be  first  stated  by  the  President,  before 
debate  or  taking  the  question,  and  every  motion  shall  be  reduced  to 
imting,  if  the  President  or  any  member  desire  it 

Sec.  5. — When  a  question  is  under  debate,  no  motion  shall  be  in  order, 
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imless  for  the  previous  qnestion  ;  to  postpone  indefinitely ;  to  postpone 
to  a  day  certain  ;  to  lay  on  the  table  ;  to  commit,  to  amend,  oi*  to  adopt 

Sec.  6.— A  motion  to  adjourn  should  always  be  in  order,  and  shall  be 
decided  without  debate. 

Sec,  7. — If  required  by  one-fifth  of  the  whole  number  of  members 
present,  the  ayes  and  nays  upon  any  question  shall  be  called,  and  entered 
upon  the  journal 

Sec.  8. — No  motion  for  reconsideration  shall  be  in  order,  unless  one 
of  the  majority  shall  move  such  reconsideration.  A  motion  for  recon- 
sideration, being  put  and  lost,  shall  not  be  renewed,  nor  shall  any  subject 
or  vote  be  a  second  time  reconsidered  without  unanimous  consent 

Sec.  9. — The  Board  of  Direction  may  call  meetings  of  the  Society 
when  they  deem  it  expedient,  and  shall  be  bound  to  do  so  at  the  written 
request  of  seven  members,  stating  the  purpose  of  such  meeting.  Ten 
days  notice  shall  be  given  to  members  of  any  special  meeting  ;  the  pur* 
pose  thereof  shall  be  stated  in  the  notice,  and  no  other  business  shall  be 
taken  up  at  that  meeting. 

Sec.  10.  —The  rooms  of  the  Society  shall  be  open  from  9  a.  m.  to  4 
p.  M. ,  every  business  day,  unless  otherwise  determined  by  the  Board  of 
Direction. 

Sec.  11. — Every  member  shall  have  the  privilege  of  introducing 
visitors  to  the  room  while  the  Society  is  not  in  session,  by  writing  their 
names  and  his  own,  in  a  book  provided  for  that  purpose. 

Sec.  12. — A  record  of  all  donations  to  the  Society,  whether  in  money, 
books,  maps,  models  or  other  articles  of  value,  with  the  name  of  the 
donors,  shall  be  entered  by  the  Secretary  in  a  book  provided  for  that 
purpose,  to  be  kept  at  the  rooms  of  the  Society. 

Sec.  13. — The  books,  maps,  and  other  property  of  the  Society,  shall 
only  be  removed  from  the  rooms  under  such  rules  and  regulations  as 
shaU  be  prescribed  by  the  Committee  on  Libniry,  and  approved  by  the 
Board  of  Direction. 

Sec.  14. — A  book  shall  be  kept  by  the  Librarian,  in  which  members 
may  enter  the  title  of  any  book,  map  or  plan,  which  they  may  wish  to- 
have  added  to  the  library. 

Sec.  15. — The  records  of  the  Society  shall  at  all  times  be  open  to  mem- 
bers, and  such  books  of  accounts  shall  be  kept  in  its  rooms  as  the  Board 
of  Direction  may  designate. 

Sec.  16. — ^When  a  paper  is  presented  to  the  Society,  the  Secretary^ 
shall  at  once  examine  it,  and  report  thereon  to  the  Committee  on  Library, 
with  reference  to  this  standard  ;  papers  containing  old  matter,  readily, 
found  elsewhere,  those  specially  meant  to  advocate  personal  interests, 
those  carelessly  prepared  or  controverting  established  facts,  and  thoaet 
purely  speculative  or  foreign  to  the  purposes  of  the  Society,  should  bo- 
rejected.  The  committee  shall  then  determine  whether  such  paper  may 
go  before  the  Society.     They  can  return  it  to  the  writer  for  oorreotioi^ 
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and  emendatioii,  and  call  to  their  aid  one  or  more  members  of  speciieJr 
experience  relating  to  the  subject  treated,  either  to  advise  on  the  paper 
or  to  discnss  it  Such  papers  as  in  the  judgment  of  the  committee 
ahonld  go  before  the  Society  shall  promptly,  upon  their  acceptance,  be 
printed  ;  others  shall  be  recorded  in  books  provided  for  the  purpose. 
When,  however,  the  Library  Committee  does  not  feel  authorized  to  pub- 
lish a  paper,  they  may  provide  an  abstract  thereof,  which,  when  approved 
by  the  author,  may  be  published  instead  of  the  original  paper. 

Sec,  17. — The  annual  report  of  the  Treasurer  shall  be  certified  to  by 
at  least  two  members  of  the  Committee  on  Finance. 

Sec  18.— The  Board  of  Direction  shall  determine  the  order  of  its 
stated  and  special  meetings  ;  provide  for  an  executive  committee  to  act 
in  the  absence  of  a  quorum,  or  during  the  intervals  between  the  meet- 
ings ;  prescribe  regulations  for  balloting,  and  generally  conduct  the 
business  afEairs  of  the  Society.  The  record  of  the  proceedings  of  the 
Board  of  Direction  made  since  the  last  regular  meeting  of  the  Society 
shall  be  read  at  each  regular  meeting. 

Sec  19. — A  nomination  or  proposal  shall  be  presented  at  the  next 
regular  meeting  of  the  Board  of  Direction  following  its  receipt ;  when  it 
is  thereby  approved,  and  the  applicant  (if  for  admission  as  Member, 
Associate  or  Junior)  classed  with  his  consent,  a  day  shall  be  fixed  for  the 
ballot  to  be  canvassed,  which  shall  be  at  a  regular  meeting  of  the  Society, 
not  less  than  twenty-five  days  thereafter. 

Sec  20.  —When  such  day  is  fixed,  the  Secretary  shall  conspicuously 
post  in  the  room  of  the  Society  the  name  and  class  of  the  nominee  or 
applicant,  his  residence,  occupation,  and  the  names  of  his  proposers  ;  he 
shall  mail  to  each  member  whose  adrlress  is  known  a  notice  of  the  same,.  ' 
with  a  letter  ballot  in  such  form  as  shall  be  prescribed  by  the  Board  of 
Direction,  and  request  the  recipient  to  vote  thereby  or  in  person  in  the 
usual  manner  on  the  day  fixed,  when  an  open  canvass  of  the  votes  cast 
shall  be  made,  and  the  result  announced. 

Sec  21. — The  proposers  of  any  rejected  candidate  may,  within  three 
months  after  such  rejection,  lay  before  the  Board  of  Direction  written 
evidence  that  an  error  was  then  made,  ard  ask  for  a  reconsideration  of 
the  proposal,  which  shall  be  granted  on  sufficient  grounds,  and  if  a 
ballot  has  been  taken,  another  shall  be  ordered. 

Sec.  22. — ^Persons  who  shall  be  elected  members  of  this  Society  after 
six  months  of  any  fiscal  year  shall  have  expired,  shall  pay  only  one-half 
of  the  amount  of  dues  for  that  fiscal  year,  otherwise  reqiiired. 

iSlec.  23. — Special  committees  to  report  upon  engineering  subjects  shall 
be  antiiorized  only  by  a  majority  of  the  votes  cast  by  the  Society,  and  in 
the  following  manner  :  Any  resolution  proposing  such  a  committee  shall 
be  referred  to  the  Board  of  Direction,  which  shall  examine  the  same  and 
report  to  the  Society  a  concise  statement  of  the  argument  for  and  against 
the  appointment  of  such  committee,  which  statement  shall  be  printed 
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«nd  issued  to  the  Society  with  letter  ballot ;  or,  if  the  Board  fails  to 
xeport  within  one  month,  the  letter  ballot  shall  be  issued  without  com- 
ment ;  or,  the  Society  may  vote  by  ballot  at  the  Annual  Meeting  or  in 
Annual  Conyention  upon  such  resolution,  within  one  month  after  it  has 
been  submitted  to  the  Board  of  Direction. 

Sec.  24. — 1st.  Votes  for  officers  of  the  Society  at  the  annual  meeting 
in  November  may  be  sent  by  mail,  inclosed  in  two  sealed  envelopes,  the 
outer  one  of  which  shall  be  indorsed  with  the  voter's  signature,  and  all 
such  votes  shall  be  counted  on  the  first  ballot  for  officers. 

2d.  If  it  should  appear  that  for  any  office  a  majority  of  the  votes  cast 
were  not  for  one  person,  the  meeting  shall  proceed  to  vote  by  ballot  m 
the  usual  way  for  such  officer,  the  choice  of  candidates  being  limited  to 
ihe  two  persons  not  elected  for  whom  the  greatest  number  of  votes  had 
been  previously  cast  for  such  office.  In  case  three  or  more  names  have 
received  an  equal  number  of  votes,  the  choice  shall  be  made  from  among 
those  names. 

3d.  At  the  Annual  Convention  a  Nominating  Committee  of  five  mem- 
bers, not  officers  of  the  Society,  shall  be  appointed  by  the  Convention. 
This  committee  shall  present  to  the  Board  of  Direction,  on  or  before  the 
first  day  of  October  ensuing,  the  names  of  the  persons  selected  by  them 
SB  candidates  for  officers.  Of  these  at  least  one  Vice-President,  three 
Directors,  the  Secretary  and  the  Treasurer  shall  be  resident  members. 

4th.  The  Board  of  Direction  shall  thereupon  cause  such  list  to  be 
posted  in  the  rooms  of  the  Society,  and  shall  issue,  at  least  twenty  days 
before  the  Annual  Meeting,  a  letter  ballot  containing  the  names  thus 
proposed. 

5th.  Any  five  members,  not  officers  of  the  Society,  may  present  to 
ihe  Board  of  Direction,  on  or  before  October  1st,  a  list  of  names  pro- 
posed by  them  for  officers,  which  list  or  lists  shall  also  be  issued  for 
ballot. 

6th.  No  member  of  any  Nominating  Committee  shall  be  presented  by 
;such  committee  as  a  candidate  for  office. 

Sec,  25. — The  President  of  the  Society  shall  have  the  general  super- 
vision of  the  business  and  correspondence  of  the  Society  ;  he  shall  be  an 
Honorary  Member  of  all  committees,  but  shall  have  no  vote  on  such 
committees.  In  all  cases  where  the  By-Laws  or  resolutions  of  the 
Society  or  of  the  Board  of  Direction  require  specific  duties  to  be  per- 
formed by  the  President,  the  senior  resident  Vice-President  present 
.shall  perform  such  duties  in  absence  of  the  President,  on  receiving 
notice  from  the  President  to  perform  such  duties. 

Sec.  26.— Additions  and  amendments  to  these  By-Laws  shall  be  pro- 
posed in  writing  and  seconded  at  a  regular  meeting,  and  then  submitted 
to  vote  of  the  members  by  letter  ballot.  The  vote  shall  be  canvassed  at 
the  second  regular  meeting  thereafter,  and  two-thirds  of  all  the  votes  cast 
^hall  be  necessary  for  the  adoption  of  any  such  addition  or  amendment 
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Amendhemts  Proposed  to  the  Comutxtutioit. 

[The  following  amendments  have  been  regularly  offered  and  seconded' 
They  were  discussed  at  the  annual  meeting,  November  6th,  1878,  and 
action  upon  them  taken  as  stated.  They  will  be  submitted  to  letter 
ballot.] 

[B,]  Amendments  proposed  to  Article  V, 
At  the  Annual  Meeting  U  toas  recommended  thai  this  he  not  adopted. 
Article  V. — The  officers  of  the  Society  shall  consist  of  a  President^ 
three  Vice-Presidents,  five  Directors,  a  Secretary,  a  Treasurer  and  a 
Librarian,  all  of  whom,  except  the  Librarian,  shall  be  members  of  at  least 
five  years  standing. 

The  President,  Vice-Presidents,  and  Directors  shall  constitute  a 
Board  of  Direction,  and  shall  be  the  Trustees  of  the  Society  under  the 
provisions  of  chapter  319  of  the  Laws  of  the  State  of  New  York,  passed 
April  12th,  1848. 

[C]  Amendment  proposed  to  Article  V. 
Ai  the  Annwd  Meeting  U  was  recommended  thai  this  be  not  adopted. 

Article  V, — ^The  officers  of  the  Society  shall  be  a  President,  three 
Vice-Presidents,  five  Director,  a  Secretary,  a  Treasurer,  and  a  Libra- 
rian. The  President,  Vice-Presidents  and  Directors  shall  be  members 
of  at  least  five  years  standing,  and  shall  constitute  a  Board  of  Direction 
and  be  the  Trustees  of  the  Society,  under  the  provisions  of  chapter  319 
of  the  Laws  of  the  State  of  New  York,  passed  April  12th,  1848. 

[D.]  Amendment  proposed  to  Article  V. 

Al  the  Annual  Meeting  U  uoas  recommended  thai  this  he  not  adopted. 

To  amend  Article  V,  so  far  as  relates  to  the  election  of  a  Secretary,  as 
follows : 

Hereafter  the  Secretary  shall  be  appointed  by  the  Board  of  Direction, 
and  hold  his  office  during  its  pleasure.  This  amendment  shall  take  effect 
on  its  passage  and  its  provisions  shall  apply  to  the  Secretary  elected  in 
November  next. 

[K]  Amendment  proposed  to  Article  VI. 

At  the  AnniuU  Meeting  U  was  recommended  thai  this  he  not  adopted. 

Article  VI, — ^The  members  of  the  Board  of  Direction  shall  be  elected 
by  the  Society  by  written  ballot  at  the  Annual  Meeting  of  the  Society, 
and  shall  hold  their  offices  until  others  are  elected. 

Their  term  of  office  shall  begin  on  the  first  of  January  succeeding 
the  Annual  Meeting,  and  shall  continue  one  year,  or  until  their  successors 
are  elected. 

Any  vacancies  occurring  during  the  year  shall  be  filled  by  the  Board 
of  Direction. 

The  Secretary  and  Librarian  and  Treasurer  shall  be  appointed  by  the 
vote  of  not  less  than  six  members  of  the  Board  of  Direction  and  shall 

*  See  page  93. 
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hold  office  until  removed  by  resignation  or  by  a  vote  of  nob  less  than  six 
members  of  the  Board, 

The  duties  of  the  Secretary  and  Librarian  may  be  united  in  the  same 
person  if  the  Board  so  direct. 

[F,]  Amendment  proposed  to  Article  VL 

At  the  Annwil  Meding  U  icas  recommended  that  Viis  he  not  adopted. 

Strike  out  the  words,  "The  duties  of  Secretary  and  Librarian  may 
be  united  in  the  same  person  if  the  Board  so  direct,"  and  substitute  for 
them  the  words,  **  The  office  of  Libraiian  may  be  Med  by  an  Associate 
or  Junior,  or  its  duties  may  be  united  in  the  same  person  with  those  of 
the  Secretary. " 

[6^.]  Amendment  proposed  to  Article  VL 

Atifie  AnnucU  Meeting  it  was  recommended  thai  this  he  not  adopted. 

Strike  out  the  same  words  as  above,  and  substitute  for  them  the  words, 
**  The  offices  of  Secretary  and  Librarian  may  be  filled  by  an  Associate  or 
Junior,  and  the  duties  may  be  performed  by  one  and  the  same  person." 

[H.]  Amendment  proposed  to  Article  VII. 

At  the  Annual  Meeting  it  was  recommended  thai  this  he  not  adopted. 

Article  VII. — ^During  the  interval  between  the  Annual  Meeting  and 
the  first  of  January  next  ensuing,  the  President-elect  shall  appoint  a 
Standing  Committee  of  three  on  Finance,  and  of  three  on  Library,  from 
members  of  the  Board  for  the  ensuing  year. 

[/.]  Amendment  proposed  to  Article  IX. 

At  the  Annual  Meeting  it  loas  recommended  that  this  he  not  adopted. 

Article  IX. — The  Secretary  shall  superintend  the  house  of  the  Society, 
conduct  the  correspondence,  edit  the  publications,  issue  all  orders  for 
supplies,  and  keep  the  books  of  account  and  records,  all  under  the  in- 
structions of  the  Board  of  Direction  and  the  Standing  Committees.  He 
shall  receive  such  compensation  for  his  services  and  such  allowance  for 
clerical  aid  as  the  Board  of  Direction  may  from  time  to  time  determine. 

[J.]  Amendment  proposed  to  Article  X. 

At  the  Annual  Meeting  it  was  recommended  that  this  he  not  adopted. 

Ariicle  X— The  Treasurer  shall  have  charge  of  the  funds  of  the 
Society,  receive  all  moneys  and  pay  all  bills  which  have  been  certified  by 
the  Secretary  and  approved  by  the  Finance  Committee.  He  shall  give 
bonds  in  the  sum  of  five  thousand  dollars,  for  the  faithful  performance 
of  his  duties,  which  bonds  shaU  be  approved  by  the  Board  of  Direction. 
He  shall  deposit  the  moneys  and  invest  the  funds  of  the  Society  in  its 
name  and  by  and  with  the  advice  of  the  Board  of  Direction.  All  dis- 
bursements shall  be  made  by  checks  signed  by  him. 

[K]  Amendment  proposed  to  Article  XVII. 

At  the  Annual  Meding  it  teas  recommended  that  this  he  adopted. 

Article  XVII. — A  Member  shall  be  a  Civil,  Military,  Mining  or 
Mechanical  Engineer,  who  has  been  in  active  practice  as  such  for  seven 
years,  or  has  graduated  as  Civil  Engineer  and  been  in  practice  for  five 
years,  and  has  had  responsible  charge  of  work  as  Chief,  Besident  or 
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Superintending  Engineer  for  at  least  one  year ;  not  as  a  skillful  workman 
merely  but  as  one  qualified  to  design  as  well  as  to  direct  public  work. 

An  Associate  shall  be  a  manager  of  a  railroad,  canal  or  other  public 
work  ;  a  geologist,  chemist  or  mathematician  ;  a  proprietor  or  manager 
of  a  mine  or  metallurgical  works  ;  an  architect  or  a  manufacturer,  or  one 
who,  from  his  scientific  acquirements  or  practical  experience,  has  attained 
eminence  in  his  special  pursuit,  qualifying  him  to  co-operate  with 'engi- 
neers in  the  advancement  of  professional  knowledge  ;  but  shall  not  him- 
self be  practicing  as  an  engineer. 

A  Junior  shall  be  one  who  has  had  actual  practice  in  some  of  the 
branches  of  civil,  military,  mining  or  mechanical  engineering,  for  not  less 
than  two  years  ;  or  if  a  graduate  of  a  scientific  or  collegiate  institution — 
for  not  less  than  one  year. 

A  person  to  be  eligible  to  any  class  of  membership  must  not  be  less 
than  twenty-one  years  of  age. 
J^L.]  Amendment  proposed  to  Article  XVlll. 

At  the  Annxml  Meeting  U  was  recommended  that  this  he  adopted : 
Article  XF///. —Nominations  and  proposals  for  admission  to  the 
■Society  shall  be  indorsed  by  at  least  five  Members,  who  certify  that  they 
personally  know  the  nominee  or  candidate,  and  that  he  is  worthy  of  ac- 
<5eptance.  The  proposal  of  Member,  Associate  or  Junior  shall  contain 
A  statement,  over  the  candidate's  signature,  of  his  age,  residence,  the 
nature  and  term  of  his  professional  service,  and  that  he  will  conform  to 
the  requirements  of  membership,  if  elected.  Fellows  shall  not  be  re- 
quired to  present  themselves  as  candidates  ;  those  making  the  nomination 
shall  state  the  ground  therefor,  and  certify  that  the  nominee  will  accept 
if  elected. 

A  proposal  for  transfer  from  one  class  to  a  higher  shall  be  made  by  at 
least  five  Members,  and  shall  state  the  age  of  the  candidate,  and  the 
nature  and  term  of  his  professional  service  since  his  admission  to  the 
Society.  Such  statement  shall  show  a  degree  of  qualification  sufficient  to 
render  the  proposed  eligible  to  election  in  the  class  to  which  trans- 
fer is  asked.  Upon  the  approval  of  the  Board  of  Direction,  the  candidate 
shall  be  balloted  for,  as  provided  in  the  election  of  members  ;  and  when 
the  transfer  is  made,  he  shall  be  required  to  pay  as  an  additional  entrance 
fee  the  amount  of  the  difference  between  the  entrance  fees  of  the  two 
classes. 
[M.]  Amendment  proposed  to  Article  XTX. 

Ai  the  AnnMol  Meeting  U  was  recommended  that  this  be  not  adopted: 
Article  XIX, — Elections  for  active  members  shall  be  by  letter  ballot, 
and  the  result  shall  be  announced  at  the  next  regular  meeting  held  after 
twenty-five  days  have  elapsed  from  the  time  of  mailing  the  notification. 
Five  or  more  ballots  cast  in  the  negative  shall  exclude. 

In  case  of  the  non-election  of  any  person  balloted  for,  no  publication 
thereof  shaU  be  made. 
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[N.]  Amendment  proposed  to  Article  XXIH* 

At  the  Annuai  Meeting  U  toas  recommended  that  this  he  adapted  r 
Article  XXIIL — ^Honorary  Members,  not  exceeding  twentj  in  ntonber 
in  all,  may  be  appointed  by  a  unanimous  vote  of  the  Board  of  Direction 
and  the  Past  Presidents  of  the  Society.  A  perspn  to  be  eligible  as  an 
Honorary  Member  shall  be  a  gentleman  of  acknowledged  eminence  in 
some  branch  of  engineering.  Honorary  Members  shall  be  subject  to  no 
fees  or  assessments  and  shall  not  be  entitled  to  vote. 
[O.]  Amendment  proposed  to  Article  XXXII. 

At  ike  Annual  Meeting  it  toas  recommended  that  this  be  adopted  : 
Article  XXX7/.— Proposed  amendments  to  this  Constitution  must  be 
submitted  in  writing,  signed  by  not  less  than  five  Members  on  or  before 
the  first  Wednesday  in  October,  and  then  sent  by  letter  to  the  several 
Members  of  the  Society,  at  least  twenty -five  days  previous  to  the  Annual 
Meeting.  Such  amendments  shall  be  in  order  for  discussion  at  such 
Annual  Meeting  and  shall  be  voted  upon  by  letter  ballot,  the  vote  to  he 
counted  at  the  first  regular  meeting  in  February.  An  affirmative  vote  of 
two-thirds  of  all  ballots  cast  shall  be  necessary  to  secure  the  adoption  of 
any  amendment. 

[P.]  Amendment  proposed  ;  a  new  article. 

At  the  Annual  Meelmg  U  teas  recommended  thai  this  be  adopted : 
Article— (A  new  Article). — The  Board  of  Direction  may,  for  sufficient, 
cause,  excuse  from  payment  of  annual  dues  any  member  distinguished  ini 
his  professional  career,  and  who  from  ill-health,  advanced  age,  or  other 
good  reason  assigned,  is  unable  to  pay  such  dues  ;  and  the  Board  may 
remit  the  whole  or  part  of  assessments  in  arrears,  or  accept  in  lieu 
thereof,  desirable  additions  to  the  Library  and  Museum. 


Amendments  Proposed  to  the  By-Laws. 
[B.]  Amendment  to  Section  1. 

At  the  Annual  Meeting  U  was  recommended  tfial  iJiis  he  adopted : 

Section  1. — The  regular  meetings  of  the  Society  shall  be  held  on  the  • 
first  Wednesday  in  each  month.     There  shall  be  meetings  of  the  Society 
held  on  the  third  Wednesday  in  each  month,  for  professional  improve- 
ment, and  the  encouragement  of  social  intercourse  among  men  of  practi- 
cal science,  at  which  papers  shaU  be  read  and  subjects  discussed  relating . 
to  the  theory  and  practice  of  engineering,  and  no  other  business  trans- 
acted.   The  Board  of  Direction  may  suspend  meetings  of  the  Society  in  < 
the  months  of  July  and  August. 

A  Convention  of  the  Society  for  professional  discussion  and  social  in- 
tercourse shall  be  held  annually  at  such  place  as  the  Society  may  deter- 
mine, and  be  presided  over  by  a  Chairman  selected  from  among  members 
not  officers  of  the  Society.  During  the  Convention,  a  regular  meeting 
of  the  Society,  to  be  presided  over  by  the  officers  of  the  Society,  may 
be  held  for  the  transaction  of  business. 

On  the  evening  of  the  first  day  of  the  Convention,  therchshill  be  held  . 
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a  meeting  to  which  the  public  may  be  invited,  and  at  which  the  President 
of  the  Society  shall  deliver  an  address  giving  a  summary  of  engineering 
progress  during  the  preceeding  year. 
[S.  I   Amendment  to  Section  23. 

At  the  Annual  Meetintj  U  teas  recofume tided  that  this  fje  (utopted: 
SEcnoN  23. — Special  committees  to  report  upon  engineering  subjects 
shall  be  authorized  ouly  by  a  majority  of  the  votes  east  by  the  Society, 
and  in  the  following  manner  :  Any  resolution  proposing  such  a  commit- 
tee shall  be  referred  to  the  Board  of  Direction,  which  shall  examine  the 
same  and  report  to  the  Society  a  concise  statement  of  the  argument  for 
and  against  the  appointment  of  such  committee,  which  statement  shall 
be  printed  and  issued  to  the  Society  with  letter  ballot ;  or,  if  the  Board 
fails  to  report  within  one  month,  the  letter  ballot  shall  be  issued  without 
comment. 
[T.  ]   Amendment  to  section  24,  second  clause. 

At  the  Anniuil  Meeihuj  it  tra.s  recommernt^i  that  this  he  not  ndoideil: 
2d.   The  person  having  the  greatest  number  of  votes  for  the  respect- 
ive offices  shall  be  declared  elected.     In  case  of  a  tie  the  decision  shall  be 
by  ballot  of  the  member:^  pr.^seiit. 

Resolution  Submitted  to  Letter  Ballot. 

The  following  resolution  wtus  presented  at  the  meeting  of  the  Society, 
held  August  7th,  1878,  and  in  accordance  with  the  By-Laws  was  referred 
to  the  Board  of  Direction. 

It  was  then  submitted  to  letter  ballot  with  the  arguments  for  and 
af^ainst,  as  printed  below,  and  the  ballot  being  canvassed  October  2d, 
1878,  the  resolution  was  lost. 

Resolved^  That  a  committee  of  five  be  appointed  by  the  President  to 
investigate  'and  report  upon  the  conditions  calculated  for  maximum 
economy  in  the  use  of  steam  in  steam  engines. 

ARGUMENT  FOR.  ARGUMENT  AGAINST. 

The  causea  which  prevent  the  full  utiliza>  The  detorminatioD   of   the    relative  effect 

tion  in  aneogioe.  ot  the  Bteam  Kt^n^ratcd  by  prcHluced  by  eai-h  of  a  multiplicity  of  causfs 

the  fuel  are  varioua.    The  proportional  iffort  working  toiif tber  cannot    bo    reuHf)ued    out 

of  each  of  such  cauKes  and  the  best  nit^uns  on  «tneral  pnncipleH.  but  can  ouly  be  made 

of   reducing    such    effect,   are  qucstionn    uu  by  Hfveral  serit'H  of   aMulyiiral  cxpeiimentH, 

which    great    diversity    of    opinion    (.xints.  in   nurli   of  wbioh  caro  i8  tak^n  to  have  one 

Thei4e   quesliona  cau  best  be   aolvcd  l>y  au  element   variable   whilt*   the  otherH    remain 

analysis  of  the  record  of  work  done  i»y  ex-  constant. 

istint^  machines  wheu  working  under  various  A  C4uuinittee  of  the  kiud  propoHed  could 

cooditioDS.      Such  au   analysis  can  bent   be  not  uudertuki^  Kueh  experiments,  which  would 

made  by  a  committee    oi  experts  working  nece-H.iril)  be  expnuKlvo. 

under  the  auspices  of  the  Society.     A  c*«iu-  Published  reports  ttf    the  performance  of 

mittee   of  this  kiud  can   obtain  foi'ts  which  different  types  of  eneiiies  are  so  notoriouslv 

could  not  l)e  procured  by  individuals  working  inexaet  aud   incomplete  as  to   preclude  the 

separately,  and  can  discuss  and  analyze  tbe  ponsibility   of    the    deductions   drawn   from 

data    collected    in    a    manner    not    posHiiiJe  thein  being  useful  for  a  clothe  analysis.    The 

by  independent  observers.     The  aim  of  tlie  coinnuttee   would    be    obliged,   h«»\vever.    to 

resolution  is  the  collection,  in  UMetuI  form,  ba»(e    their  conolut'icmM  on  luromplete  data, 

of  information  of  value  to  all  who  are  inter-  <ir    elHi-    t^npplcinent    tht  ni    by   theoretieal 

eated  in  steam  engine  etouomy,  and  is  tliere-  r»'aH«>ninn.    Tlie    rep-rt   of    a   ronnniitee    of 

fore   in   furtherance   of  the   objects   of  the  thin  S<KMety  should  be  ba.-ed  on  inconiioverti- 

gociety.  ble   tactn,  and  nut  be  open  to  the  criticism 

that  where  fai"t«  failed    unsupported  theory 
was  called  iu  to  their  aid. 

Foi  these  reasons  the  appointment  of  the 
committee  at  this  time  seems  unadvisable. 
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MEMOIRS  OF  DECEASED  MEMBERS. 


HENBY  TYSON,*  Member  A.  S.  C  £. 

Died  Seftembeb  1st,  1877, 

Henrj  Tyson  was  the  son  of  Nathan  and  Martha  Ellioott  Tyson,  and 
was  bom  in  the  City  of  Baltimore  on  the  17th  of  October,  1820,  and 
died  in.  Baltimore  on  the  1st  of  September,  1877.  He  was  descended 
from  ancestors  on  both  sides  who  were  distinguished  for  vigorous  in- 
teUeots,  and  for  their  active  exertions  in  favor  of  philanthropic  measures, 
and  who  had  been  connected  for  several  generations  with  the  business 
and  prosperity  of  the  City  of  Baltimore. 

He  received  his  education  partly  at  the  collegiate  department  of  the 
University  of  Maryland,  in  Baltimore,  and  afterward  his  studies  were 
completed  under  the  tuition  of  Samuel  Smith,  in  Wilmington,  DeL 

In  18^  he  was  threatened  with  pulmonary  disease,  and  for  that 
reason  spent  the  winter  in  traveling  through  the  West  Indies,  and  while 
there  was  attacked  by  the  yellow  fever.  After  his  recovery,  all  traces  of 
his  former  disease  of  the  lungs  entirely  disappeared.  In  1845  he  made  a 
voyage  to  Bio  de  Janeiro,  and  in  1846  another  to  the  West  Indies.  During 
this  last  voyage  his  vessel  was  wrecked  in  mid-ocean,  and  the  captain 
entirely  disabled  by  a  blow  from  a  falling  spar.  The  crew  of  the  vessel 
became  disorganized,  and  the  vessel  and  all  on  board  were  in  great 
danger  of  being  lost,  and  probably  would  have  been,  had  it  not  been  for 
the  presence  of  mind  and  ability  of  Mr.  Tyson,  who,  with  almost  no  one 
to  help  him,  short  of  provisions,  and  without  light  at  night,  navigated 
the  dismantled  vessel  into  the  harbor  of  St.  Thomas,  thus  saving  the 
cargo  and  the  lives  of  all  on  board. 

In  1847  he  engaged  in  the  flouring  mill  business  in  Baltimore,  but 
his  health  again  failing,  he  left  the  city,  and  resided  for  several  years  in 
the  country,  near  Baltimore.  In  1853  he  was  elected  President  of  the 
Manteo  &  Perseverance  Mining  Company  of  North  Carolina,  and  was 
actively  engaged  in  engineering  works  in  connection  with  the  improve- 
ment of  the  mining  properties,  until  he  resigned  the  presidency.  In 
1856  he  was  appointed  Master  of  Machinery  of  the  Baltimore  &  Ohio 
Eailroad.  He  occupied  that  position  for  about  five  years,  and  then, 
owing  to  some  disagreement  with  the  President  of  that  company,  bis 
connection  with  the  road  was  severed.    During  his  administration,  the 

«  Commiiiee  to  pre|»ire  memoir,  If.  ^.  farney,  WU  i§m  B.  gqtton^  a^^  ^oXui  Bo^pirt, 
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Board  of  Directors  instmoted  him  to  prepare  plans  and  specifications 
for  freight  engines  for  their  road.  Those  used  theretofore  for  the  freight 
traffic  had  been  chieflj  eight- wheeled  connected  engines  built  by  Winans 
and  known  as  ''Camel"  engines.  Mr.  Tyson  reported  that  these 
engines  were  very  injurious  to  the  track,  and  were  very  badly  con- 
structed,  and  recommended  the  use  of  ten-wheeled  engines,  that  is, 
engines  with  six  connected  driving-wheels  and  a  four-wheeled  leading 
truck.  Winans,  instead  of  conforming  to  the  ideas  of  Mr.  Tyson  and 
building  ten- wheeled  engines,  undertook  to  show,  in  a  series  of  letters 
published  in  the  daily  papers,  that  he  (Tyson)  was  wrong.  Public 
interest  [became  very  much  excited,  and  the  Board  of  Directors  finally 
called  upon  Mr.  Tyson  for  further  information.  He  therefore  addressed 
a  note  of  inquiry  to  the  subordinate  officers  in  his  department  on  the  line 
of  the  road,  asking  for  their  opinion  of  the  relative  merits  of  the  Camel 
and  ten-wheeled  engines.  The  replies  tmanimously  condemned  the 
Camel  engine.  These  were  then  published  in  a  pamphlet,  and  dis- 
tributed through  the  length  and  breath  of  the  land^  and  had  the  efiect  of 
entirely  breaking  up  Mr.  Winans'  business,  so  that  he  ultimately  sold 
off  aU  his  machinery  and  pulled  down  his  shops.     , 

The  final  solution,  which  time  has  worked,  of  the  question  which  was 
then  so  warmly  discussed,  is  that  locomotives  with  eight  wheels  con- 
nected and  without  trucks  are  now  not  used  in  this  country,  but  instead 
the  Consolidation  pattern  is  employed,  with  eight  wheels  connected,  but 
with  a  truck  having  a  single  pair  of  wheels  in  front 

The  system  of  sewerage  adopted  in  1860  for  the  City  of  Baltimore  was 
devised  by  Mr.  Tyson,  but  is  still  uncompleted.  In  1861  he  was  elected 
President  of  the  Baltimore  City  Passenger  Bailroad,  which  position  he 
held  for  thirteen  years.  The  plan  for  the  improvement  of  Jones  Falls 
(which,  it  may  not  be  known,  is  a  stream  of  water  which  flows  througti 
the  centre  of  Baltimore  in  a  very  contracted  channel,  and  ia  therefore 
subject  to  frequent  overflow)  which  was  adopted  by  the  Mayor  and  City 
Council  of  Baltimore,  was  also  the  work  of  Mr.  Tyson.  He  was  appointed 
one  of  three  commissioners  to  carry  it  out,  but  owing  to  a  disagreement 
among  them  this  was  never  done,  and  the  plan  was  finaUy  abandoned  on 
account  of  its  supposed  excessive  cost.  In  having  his  plan  adopted  and 
carried  out,  he  was  again  opposed  by  Mr.  Winans,  who  attempted  in 
every  way  to  show  that  the  plan  was  inadequate  or  defective. 

Mr.  Tyson's  plan  for  the  introduction  of  the  temporary  water  supply 
in  Baltimore  was  the  one  finally  adopted  in  1872  by  the  City  Council,  at 
a  saving  of  $200,000  over  the  plan  previously  agreed  upon. 

In  1873  he  was  elected  Fourth  Vice-President  of  the  Erie  Bailway 
Company,  with  the  duties  of  Superintendent  of  Machinery.  He  held 
this  position  only  for  a  short  time  and  then  returned  to  Baltimore,  where 
he  was  engaged  in  various  matters  pertaining  to  engineering.  In  1875 
he  was  appointed  Receiver  of  the  Chesapeake  &  Ohio  Bailroad,  but  re' 
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tired  from  that  office-  in  a  few  months.  Soon  after  he  was  appointed 
Shipping  Commissioner  of  the  Port  of  Baltimore,  and  held  that  position 
at  the  time  of  his  death. 

He  was  a  member  of  the  American  Society  of  Civil  Engineers, 
although  he  never  took  an  active  part  in  its  proceedings. 

In  social  relations  he  was  very  popular,  and  owing  to  the  versatility  of 
his  knowledge  and  wonderfully  retentive  memory,  and,  more  than  all,  to 
his  warm-hearted  impulses,  was  much  esteemed  as  a  companion  and 
.  friend.  He  had  a  wonderful  power  of  exciting  enthusiastic  friendship 
and  admiration  among  the  subordinates  in  his  employ.  His  conduct  was 
uniformly  courteous  and  respectful  to  all,  from  the  highest  to  the  lowest, 
and  his  salutation  on  entering  his  office  in  the  morning  to  the  half-witted 
man  who  swept  it  out  was  as  respectful  as  it  would  have  been  to  the 
president  of  the  company. 

Mr.  Tyson  was  one  of  the  few  men  w^ho,  during  an  active  life,  in 
which  there  was  much  experience  calc^ulated  to  embitter  him,  retained 
Uirough  all  of  it  a  love  of  doing  good  to  others,  especially  if  they  were 
weak  or  helpless,  and  his  chivalric  devotion  to  the  old  and  those  in  want 
or  suffering,  and  his  tenderness  to  little  children,  were  marked  character- 
istics. 

.He  was  independent  almost  to  a  fault,  and  incapable  of  any- 
thing like  adulation  for  the  purpose  of  securing  the  aid  or  good  will  of 
those  whose  influence  or  wealth  would  have  helped  him. 

The  most  prominent  traits  of  his  character  were  not  those  which 
command  wealth  and  power,  but  they  caused  all  to  respect  him,  and  in- 
spired in  his  friends  and  those  much  nearer  to  him  the  strongest  and 
most  ardent  affection. 


LIST  OF  NEW  BOOKS  ON 

ENGINEERINGS    AND    TECHNOLOGY. 


Architecture.  The  Old  House  Altered.  George  Caldwell  and  Abram  A.  Breneman.     2d  ed 

C.  Mason.   New  York.  8vo,  lllus.  Putnams.  rev.    and    corr.      New  York.      8vo.       Van 

12.51).  Noslrand.     $1.50. 

BridpoB.   Maximum  StreBsin  framed  BridpPB.  Coins.    The  Early  Coins  of  America;  and  the 

William  Cain.  New  York.   16mo,  illus.   Van  Laws  goveruinff  their  Issue.    Comprising 

NogtramVt  Srienc^.  ."-fri^g,  Xo.  3H.     $0.50.  also  descriptions  of  the  Washington  Pieces, 

Chemistry.      Elnnientary    and    Quantitative  the  Anglo-American  Tokens,  many  pieces  of 

Analysis.     Alexander  Classen.    "With  notes  unknowu   origin  of   the  seventeenth    and 

and  add.  by  Edgar  F.  Smith.    Phila<le]phia.  eighteenth  centuries,  and  the  first  patterns 

Roy.  l2nio.  illus.     //.  C.  Lfa.     $2.00.  of  the  U.  8.   Mint    Sylvester  S.   Crosby. 

A  Dictionary  of  Chemistry  and  the  Al-  Boston.    4to.  illus.,  heliotype  plates.    Ettes 

lied  Brani'hes  of   other  Hcieuces.     Henry  <f-  Lauriat.     $10.00. 

'  Watts,  a88i.«*ted  by  eminent  scientific  and  College  Book.  Edited  by  Charles  F.  Richard* 
practical  cbemists.  Five  vols.  8vo,  cloth.  son  and  Henry  Alden  Clark.  Comprising 
$50.25.  Ditto,  first  supplement  $11.25.  historical  and  descriptive  accouDtfi.  prin- 
Ditto.  second  supplement  $13.50.  Lomj-  cipally  by  prof ensors  or  graduates,  <»f  twenty- 
man.*,  London.     Worihingtnn.  New  York.  four  leading  American   Universitiea,  Col- 

Handbook  of  .Modern  Cl'emistry,  Inor-  leires,  and  the  United  States  MiUiary  and 

ganic  and  Organic.  For  the  Use  of  Students.  Naval  Academies,  with  exeellent  heliotype 

Cha«.  Meymott  Tidy.     Philadelphia.    8vo.  illustrations  of  one  or  more  buildings  con- 

Lindtau  iP  fif'ikist'm.     $5.00.  nected  with    each    of    these    institutions. 

■              Manual    of    introductory    chemical  New  York.    8vo,  illus.    Houghton,  Osffood  d 

practice,  for  the  use  of  students  in  colleges  Co.    (Announcement.) 

and  normal  and  high  schools.      Geo.  C.  Cyclopaedia.    Ooodholmes'  Domestio    Cydo 
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pallia.  ToddS.Gomlbolme.  New  iv.ik  H;u, 
lUuR  Henry  Holt  <L  Cn.  $5.00. 
Dictionary,  Braode  *  Cox.  A  Dictionary  of 
Science.  Literatur«»  and  Art.  W.  T.  Brande 
and  G.  W.  t'  'X.  New  ed.  imp.  and  enl.  3 
vols.  8vo.  Lnngmtxn*,  London.  Wortking- 
ton,  New  York,     $22.00. 

ITro'B  of  Art*.  Manufaotnros  and 

Mines.  Vol.  IV.  Supplementary  to  7th  ed. 
Robert  Hunt.  8vo,  illufi.  Longman  .  Lon- 
don.     Wnrthington,  New  York.     $12.50. 

Ure'n 7th  ed.   ('omplete  In  4  voln.. 

Including  fupplement.  hvo,  Illus.  L'tng- 
mans,  London.  WorihingUm,  New  York. 
$36.00. 

Directory  of  the  Engineern  and  Iron  and 
Metal  Trades  and  Colliery  Proprietors 
throughout  Eoftland.  Scotland  and  Wales, 
and  the  principal  towns  in  Ireland.  3d.  cd. 
Limion.     Roy.  Hvo.     KelUy.    JM)b. 

Electric  Liehtnin^?  :  A  Practical  Treatise.  By 
Hipl>olyte  Fontaine.  Translated  from  the 
French  by  Pa^et  Hig^s,  Assoc.  Inst.  V.  E. 
With  48  engravings,  iipons.  Loudon  and 
New  York.     $3.00. 

Encydopn'dia  of  (Hvil  Engineering,  Cresy's. 
1  Tol.  8vo.  illiis.  LtmguuinK,  London. 
Worthinglnn.  New  York.     $  13 .  60. 

EngineeriuK.     Pioneer  .     A  Treatise  on 

th©  Kn  jiufering  Operations  connected  with 
the  Settlement  of  Waste  Lands  in  New 
Countries.  By  Edward  Dobson.  A.  I.  C.  E. 
London.  Crown  Svo,  illus.  and  plates. 
Croihy.  Locktrftod  d-  Co,     lOs.  Gs. 

Geometry.  Elementary  Treatise  on  Co- 
ortlinate  Geometry.  By  Prof.  DeVolson 
Wood,  New  York.  Wileys.  (Announce- 
ment.) 

Theory   of   concentric   spheres.    By 

Symmes.  Louisville.  8vo.  Bradiey  rf  Gil- 
brrt.     $0.r>0. 

Oeotnetrical  Drawing,  an  elementary  course. 
Containing  Problems  on  the  Kiaht  Litie  and 
Circle.  Conic  Sections  and  other  Curves, 
the  Projection,  Section,  and  Intersection  of 
Solids,  the  Development  of  Surfaces,  and 
I»»oraetric  Perspective.  George  L.  Vose. 
Boston  4to,  plates.  Lee  tfi  Shi'pard.  $5.00. 
Hygiene.  Naval.  An  essay  on  the  various  in- 
fluences affecting  Human  Health,  and  the 
various  means  of  prevcntiiit;  DlseaHe.  etc. 
Joseph  Wilson,  M.D..  Medical  Director  U. 
8.  N.  2d  ed.  Philatlelnhia.  Kvo,  illus. 
Lindsay  <t  Blakiston.  (Aiiiiouucenient  ) 
Industries  of  Great  Britain.  Presenting  a 
vivid,  clear,  and  comprehensive  Hint,  of 
each  of  the  Great  Industries,  describ.'d  in 
all  their  various  aspects.  Fully  illus.  Vol,  l. 
Extra,  Crown  4to.  Cas$ell.  Pflferdt  Gnlpin. 
London  and  New  York.  $3.00. 
lAod'cape  Art  in  England  in  1878.  A.  Dawson. 
London.  8vo.  I)fi<jhtnn  it-  Dunthnine.  Is. 
London.  Catalogue  of  the  Ma|>s,  Mans,  and 
Views  of  London.  coHorted  by  F.  Crace,  giv- 
ing the  title  and  size  of  each.  London.  8vo. 
J.  G.  (^race.  21s. 
Mechanics,  Weisbach's.  Vol.  II..  Part  III.— 
Heat  and  Steam  Engines.  Julius  Weisbach. 
Translated  by  Prof.  A.  J.  Du  Bois.  With 
Notes  on  American  Practice  by  R.  H.  Buel. 
New  York.     8vo.      HWv*.     ffi.OJj. 

The  Amateur  Mrcl  anics'  Workshop. 

Plans  and  Concise  D'rectlons  for  Manipu- 
lating Wood  and  Metals,  including  Casting. 
Forging.  Brazing,  Soldering  and  Cariicjitry. 
By  the  author  of  '•  The  I.«the  and  itn  rsc.»<." 
Ills.  Gth  ed.  London.  9vo.  Trubwr.  Cm. 
Uillfl  and  MiUwork.    A  Treatise  by  Sir  WU- 


i  :.ui   Fdirbaim.     ith  ed.     London.     8vo. 
Longmans.     26s. 
Mineralogy.    Dana's  Mannal  of   Mineralogy. 
New  ed.,  almost  entirely    rewritten    and 
br<»ught  up  to  date.      New  York.      12mo, 

cloth,       Wileys.      $2.(M). 

Brush.  G.  J,  Manual  of  determina- 
tive mineralogy  ;  with  introd.  on  blow-pipe 
analysis  (constituting  the  determinative 
part  of  Dana's  mineralogy.)  3d.  ed.,  tr.  into 
the  new  system.  George  J.  Brush.  New 
York.     8vo.  cloth.     WiUy*.     $3.50, 

Painters,  Sculptors,  Architects.  Engravers, 
and  their  Works.  A  Handbook,  with  many 
illustrations  and  mongrama.  By  Clara  Er- 
skine  Clement,  6th  ed,  re.  and  enl.  Bos- 
ton. Crown  8vo.  Houghton,  Osgood  dt  Co, 
$3.25. 

Paris  :  Its  Parks  and  Gardens.  Considered  in 
relation  to  the  wants  of  other  cities,  and 
of  public  and  private  gardens.  2d.  ed.  enl. 
and  rev.,  with  upwards  of  350  ills.  W, 
Robinpon  New  York.  8vo.  MacmiUan  dt 
Co.     $7.50, 

Political  Register  and  Congressional  Dlrec- 
t»»ry.  A  SUtistical  Record  of  the  Federal 
Oilicers — Legislative.  Executive,  and  Judi- 
cial—of  the  United  SUtea.  1776-1878.  By 
Ben  Perley  Poore,  Clerk  of  the  Senate 
Record,  Boston.  1  vol.  8vo.  Hougkton, 
0!tg'>od  d-  Co.     $r».00. 

Previous  Stones  and  Gems.  E.  W.  Streeter. 
New  York.    8vo,  Srnbner(t  Welford.  $9.00. 

Railways.  Sketches.  Historical  and  Descrip- 
tive. With  practical  information  as  to 
P'arcs  and  Rates,  kc,  and  a  Chapter  on 
Railway  Reform.  By  Joseph  Parslow. 
Ix>ndon.  Crown  8vo.  (?.  K.  Paul  dk  Co. 
6s. 

Sanitary  Examinations  of  Water,  Air,  and 
Food.  By  Cornelius  B.  Fox,  M.D,  Illus. 
8vo.  Phlladelpbi.i.  Lindsay  <£  BlakesUm. 
(Annouuceineut.) 

Science.  Half-hour  Recreations  in  Popular 
Si'ience,  Second  Series.  Containing:  Trans- 
mission of  Sound  by  the  Atmosphere,  by 
JohuTyndal  ;  The  Telephone,  by  Prof ,  F.J. 
Garbit,  M.  I). ;  llie  Phonograph,  by  Profl 
F.  J.  Garbit,  M.D„  etc,  Boston.  Large 
12mo.     1  vol,     Estes  k  lAurlat,     $2.50. 

Handbooks  for  Students  and  General 

Renders  in  Science.  Literature.  Art  and  His- 
tory; The  StiKlio  Arts,  by  Eliz,  Winthrop 
Johnsou:  Astronc my,  by  R.  8,  Ball;  Verte- 
brata,  by  A.  McAlimer.  M.  D.  New  York. 
16mo.  Henry  Holt  rf  Co.     (Announcement.) 

The   A  tnerican  Silence  Scries  for  High 

Schools  and  C«»llcgc8  :  Physics,  by  A.M. 
Mayer ;  ChrniiKtry,  by  Sam.  W.  Johnson 
and  William  G.  Mixter ;  Astronomy,  by 
Simon  Newconib  and  Edward  8.  Holden  ; 
Ge<»I«i«y,  by  Uai>hael  Pumpelly  ;  Botany, 
by  C.  E.  B.  Hscy;  Zoology,  by  A.  S.Packard, 
Jr.;  The  Uuniaii  Body,  by  H.  Newell  Mar- 
tin; pH.^cliol.'^y.  by  Wm,  James;  political 
Economy,  by  Francis  A,  Walker;  Govern- 
ment, by  Kdwin  L,  Godkin,  New  York. 
Henry  Ifnlf  ,f-  ('o.     (Announcement.) 

Scientific  Memoirs  ;  b«'ing  Exi)eriiuentalCon- 
tiibutiniiH  to  u  Knowledge  of  Radiant  Ener- 
gy. Ji'hn  WiUiimi  Draper  Withpor.  New 
York.     Hvo.      IJnrpers.     $3.00. 

Sound:  a  m  ries  ot  niiiiple,  euiertninlng,  and 
iiiexjeiiMvc  cxpcriiiicnts  in  the  phenomena 
of  hound,  lor  the  use  of  students  of  every 
age.  Alfred  M.  Ma.\er.  New  York.  12  mo, 
illus.  (FXperiiuenbil  Science  Series  for  Be* 
giimers.  No.  2.)    Appletons.    $1.00. 
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Steam  Engine.  A  History  of  the  Growth  of 
the  Steam  Engine.  Robert  H.  Thurston. 
New  York.  12mo.,  illus.  (Intemat  Scien- 
tific Ser.    V.  24.)    AppUtotu.    $2.60. 

Handbook  of  the 

John  Bourne.  12  mo.,  illus.  L<mgmaru, 
London.     WortkingUm,    New  York.     $2.00. 

.  Recent   improvements   in  the 

Steam  Engine.  With  124  wood-cuU.  Fools- 
cap, 8vo.  John  Bourne.  Lonffmant,  Lon- 
don.     Wonhington,  New  York.     $2.50. 

Tables  and  Memoranda  for  Engineers.    J.  C. 


Hurst.  3d  ed.,  rev.  Londoo.  84mo. 
Spans.    Is. 

University  of  Oxford  :  Examination  of 
Women  over  Eighteen  Years  of  Age.  Ex- 
amination Papers  for  the  year  1878.  with  the 
liht  of  Examiners  and  the  Regulations.  Lon- 
don.   Bvo.    Parker.    Is.  6d. 

Local  Examinations.    Ex. 

amination  Papers  for  the  year  187H.  withliit 
of  Delegates  and  the  Examiners,  and  the 
Regulations  and  Notices  Prefixed.  London. 
8vo.    Farhir. 


ANNOUNCEMENTS. 


There  were  but  nine  Grand  Prizes  given  to 
American  Exhibitors  at  the  Paris  Exposition 
of  this  year.  One  of  these  was  to  the  Amer- 
ican Society  of  Civil  Engineers  for  its  Exhibit 
illustrating  American  Engineering. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Convention  of  the  Society,  and 
ordered  printed  regularly  in  the  Society  pub- 
lications: 

Whereas,  the  metric  system  of  weights  and 
measures  is  now  extensively  used  abroad; 
and  whereas,  it  is  desirable  that  the  relation 
of  the  units  of  differing  systems  be  made 
familiar  to  ail.  by  comparison: 

Resolved,  That  Members  bo  requested,  in 
papers  hereafter  presented  to  the  Society,  to 
write,  in  parenthesis,  weights  or  dimensions 


by  the  metric  system.in  connection  with  those 
of  the  system  in  general  use. 

The  House  of  the  Societt  is  at  104  East 
Twentieth  street,  one  door  east  from  Fourth 
avenue,  and  near  southwest  comer  of  Gram- 
ercy  Park.  It  is  open  from  nine  o'clock 
A.  M.  to  five  o'clock  p.  M.  each  business  day 
except  Saturday,  when  it  is  closed  at  three 
o'clock  p.  af . 

The  Library  and  Conversation  Rooms  will 
also,  for  the  present,  be  open  every  f^tiradoy 
evening,  from  7^  to  10  P.  M.  Members  are  in- 
vited to  avail  themsolvei  of  the  opportunities 
afforded  on  Thursday  evenings  both  for  con- 
sultation of  books  and  periodicals  and  for 
conversation. 


LIST      OF      MEMBERS. 


ADDITION. 

MEMBERS. 

Date  of  Election. 

Ansley,   George  D City  Surveyor,  Montreal,   Canada Sept.  4th,  1878 

Baker,  William  L (Admitted    as    Junior,   January     6th, 

1875) ;  Ass't  Engineer  Detroit  Bridge 

and  Iron  Works,  Detroit,  Mich Nov.  6th,   1878 

Howard,  Frederick  B.  ..(Admitted  as  Junior,  March  3d,  1875) ; 

Civil   Engineer,   Abstract  Building, 

Detroit,  Mich «*  *« 

Sites,   Wilmon  W.  C City  Surveyor,  Board  of  Public  Works, 

Jersey  City,  N.  J «*  " 

Stearns,  Fred.   P Ass't  Eng.  Boston  Water  Works,  South 

Framingham,  Mass Oct.     2d,    1878 

TiDD,  Marshall  M Civil  Engineer,   46  Court  St.,   Boston, 

Mass «*  *« 

Rf:SIGN.\TION. 

t)A  Costa,  John  C.   (Member) Oct.  loth,  1878. 
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PROCEEDIlSrGS. 

Vol.  IV..  August,*   1878 


THE  ANNUAL  UEPORT  OF  THE  BOARD  OF  DIKECTION  FOR  THE 

YEAR  ENDING  NOVEMBER  6th,   1S78.     PRESENTED   AND 

ACCEPTED  NOVEMBER  6tii,   187S. 

The  Board  of  Direction,  in  compliance  with  Article  XJI  of  the  Conhtitution. 
herewith  presents  11  "Report  on  the  affairH  of  the  Society,  embracinj^  the  Re- 
port of  the  TreuKurer  "  for  the  term  from  November  7th,  1877,  to  November 
r.th,  1878. 

On  November  7th,  1877,  the  membership  in  the  Society  vias  : 

Honorary  Members,  resident 2  Non-resident ....      4       Total f. 

Corresponding  Members —  ••  3  "      3 

Hembers, resident ..  110  "           ....  325           •*      435 

Associates,      "       4  ••           ....     12           "      IC 

Juniors.  "       9  "  46  '       55         506 

Making 125  31)0  515 

Fellawg,  68—  of  whom  10  Members  and  1  Honorary  Member  are  included  above, 

leaving 57 

Total  connected  with  the  Society,  November  Ttli,  1877  57-i 

To-day  the  membership  in  the  Society  is  : 

Honorary  Members,  resident 2        Non-n"iident 4        Total ('• 

(corresponding  Members —  ••           ....  3           "      3 

Members,  resident 120                  *•           334            ••      454 

Associates.      ••       4                   "            13            '•      17 

Juniors,          •*       8                  "           4l»            '■      57         ."i'-'H 

iUking 134  403  537 

Fellows,  67 — of  whom  10  Members  and  1  Honorary  Member  are  included  above, 

leaving 56 

Total  connected  with  the  Society,  November  6th,  1878 593 


*  These  proceedings  are  carried  up  to  November  6th,  1878.    The  explanation  of  tliiH  is  given 
m  the  previous  number. 
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The  increase  during  the  year  has  been  : 

Members  ■dmitted 35.  resigoed,  6 ;  died,  1 ;            increase. ...  19 

AsBocidtea  admitted 1.  Incease....  1 

Juniors  admitted 6,  transferred  to  member.  3  ;  increase. ...  3       29r 

Fellows  admitted 0,  died,  1;                                 decrease....  1 

Total  admitted 31  ;  lese.resigned  6,  transferred  3, 

died2 10 

Making  net  increase 21  31 

On  November  7th,  1877,  there  were  as  stated  in  last  report  of  Board.  8 
proposals  pending  ;  30  proposals  have  been  received  during  the  year  ;  24  can- 
didates have  been  elected  as  members,  of  whom  3  were  transferred  from 
Juniors;  1  candidate  has  been  elected  as  Associate  and  5  candidates  have  been 
elected  as  Juniors ;  2  persons  elected  previous  to  November  7th,  1877,  and  23 
elected  since  that  date,  have  qualified  during  the  year  as  Members  ;  1  Asso- 
ciate and  5  Juniors  elected  since  that  date  have  qualified  as  such  during  the 
year  ;  1  candidate  elected  as  Member  during  the  year  has  not  yet  qualified,, 
and  there  are  six.  proposals  now  pending. 

24  meetings  of  the  Society  were  held  during  the  year,  one  of  which  was 
the  Tenth  Annual  Convention  ;  a  meeting  has  been  held  on  the  first  and  third 
Wednesdays  of  each  month,  the  ordinary  recess  during  the  summer  not  hav- 
ing been  this  year  taken  ;  19  meetings  of  the  Board  of  Direction  have  been 
held  during  the  year. 

The  Tenth  Annual  Convention  was  held  in  Boston,  June  18th  and  19th, 
1878.  This  was  followed  by  visits  to  various  engineering  works  and  points  of 
interest  in  the  City  of  Boston,  and  by  excursions  en  the  line  of  the  water 
works,  to  places  in  the  harbor,  to  Lowell,  to  Lawrence,  to  the  White  Moun- 
tains  and  over  the  White  Mountain  Railway,  and  by  visits  to  Providence  and 
Fall  River. 

Members  of  the  Boston  Society  of  Civil  Engineers,  of  the  Engineers*  Club 
of  St.  Louis,  of  the  Engineers'  Club  of  the  North  West,  of  the  Engineers*  Club 
of  Philadelphia,  and  other  visiting  engineers  were  present. 

Full  reports  of  the  Convention  have  been  published  in  Proceedings. 
Reports  made  during  the  year  were  as  follows  : 

By  the  Board  of  Direction  :  The  Annual  Report  fbr  the  year.  Also  a  report  upon  a  balloi 
for  membership;  a  report  upon  a  ballot  for  adoption  of  a  memorial ;  a  report  in  reference  to  reso- 
lutions and  By-Laws  referred  to  it,  embodying  a  proposed  codification  of  ihv  existing  Oonstitu- 
tion  and  By-Laws  of  the  Society  ;  also  the  regular  reports  upon  the  applications  for  admissioiL 
to  the  Society  sent  out  with  the  letter  ballots. 

By  the  Finance  Committee  ;  1  Report. 

By  the  Treasurer ;  3  Reports. 

By  the  Board  of  Censors  for  the  award  of  the  Norman  Medal ;  1  Report. 

By  the  Centennial  Commission  of  the  Society  ;  2  ReporU. 

By  the  Committee  on  the  Exhibition  at  Paris  ;  3  Reports. 

By  the  Committee  on  Tests  of  American  Iron  and  Steel ;  2  Reports. 

By  the  Committee  on  Ganging  of  Streams  ;  2  Repoiis. 

By  the  Committee  on  Resistances  of  Railway  Trains  ;  1  Report. 

By  the  Committee  on  Uniform  Accounts  and  Returns  of  Railroad  Companies  ;  2  Reports. 

By  the  Committee  on  Permanent  Quarters  for  the  Society  ;  2  Reports. 

By  the  Committee  on  Nomenclature  and  Classification  of  Masonry  ;  1  Report 

By  the  Committee  on  the  Metric  System  ;  1  Report. 
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By  the  Committee  on  time  and  place  of  Tenth  Annual  Convention  ;  1  Report. 

By  the  Committee  on  Nominations  ;  1  Report. 

By  the  Committee  to  Select  Commissioner  at  Paris  ;  1  Report 

The  following  paperft  and  dlHcnssions  have  been  pnblished  during  the  year  ; 

Relative  Qnantitiea  of  MaterlalH  in  Bridges  of  dilTerent  kinds,  of  various  heights  ;  C.  E. 
Emery.    (No.  CXLIX.) 

Description  of  Survey  for  Determining  the  Slope  of  Water  Surface  in  the  Erie  Canal ;  W. 
H.  Searlea.    (No.  CL.) 

Discussion  of  Connected  Arc  Marine  Boilers  ;  J.  F.  Flagg. 

Nomenclature  of  BuiMlng  Stones  and  of  Stone  Masonry  ;  J.  James  R.  Croes,  William  E. 
HerriU  and  Edgar  B.  Van  Winkle.    (No.  CLI.) 

Discussion  on  Levees  as  a  System  for  Reclaiming  Low  Lands  ;  J.  F.  Flagg. 

Notes  and  Experiments  on  the  Use  and  Testing  of  Portland  Cemfent :  William  W.  Maolay. 
(N0.CLII.) 

On  Igniting  Blanto  by  Means  of  Electricity  ;  J.  H.  Strledinger.    (No.  CLUI.) 

A  Peculiar  Case  of  Failure  in  a  Water  Main  ;  D.  McN.  Stauffer.    (No.  CLIV.) 

Discussion  on  a  Peculiar  Case  of  Failure  in  a  Water  Main  ;  Oeorge  S.  Greene,  jr..  W.  U. 
Pune,  C.  L.  McAlpine,  and  Wm.  J.  McAlpine. 

The  Improvement  of  the  South  Boston  Flats  by  the  Harbor  Commissioners  of  the  Siate  of 
MassacbusetU  ;  £.  S.  Philbriok.    (No.  CLV.) 

On  a  New  Method  of  Detecting  Overstrain  in  Iron  and  other  Metals,  and  on  its  Application 
in  the  Investigation  of  the  Causes  of  Accidents  to  Bridges  and  other  Constructions  ;  R.  H. 
Thurston.    (No.  CLVL) 

Steam  Engine  Economy,  a  uniform  basis  for  comparison  ;  C.  E.  Emery.    (No.  CLVII.) 

The  Incline  Plane  Ralhroad  at  Madison.  Its  History  and  Operation.  M.  J.  Becker, 
(No.  CLVIIL) 

On  the  Theoretical  Resistance  of  Railroad  Curves  ;  S.  Whinery .    (No.  CLIX.) 

Discussion  on  the  Resistance  of  Railroad  Curves  ;  O.  Ohanute,  C.  E.  Emery,  E.  Tardley, 
Edward  P.  North.  C.  L.  McAlpine.  F.  Colllngwood  and  W.  H.  Paine. 

On  the  Cause  of  the  Maximum  Velocity  of  Water  Flowing  in  Open  Channels  being  below 
the  surface  ;   James  B.  Frances.    (No.  CLX.) 

The  Flow  of  Water  in  Pipes  under  Pressure  ;  Charles  O.  Darrach.    (No.  CLXI.) 

Discussion  on  the  Cause  of  the  Maximum  Velocity  of  Water  Flowing  in  Open  Channels  being 
below  the  Surface,  and  also  od  the  Flow  of  Water  iu  Pipes  under' Pressure  ;  Theodore  O.  Ellis, 
C.  E.  Emery,  C.  Herscbel,  De  Volson  Wood  and  J.  T.  Fanning. 

The  South  Pass  Jetties  ;  Descriptive  and  Incidental  Notes  and  Memoranda  ;  E.  L. 
loTthell.    (No.CLXIL) 

Discuaaiona  on  the  South  Pass  Jetties  ;  Charles  W.  Howell.  E.  L.  Corthell,  C.  Shaler 
8mith  and  J.  Foster  Flagg. 

Papers  and  notes  of  discussion  have  been  presented  during  the  year,  in  addi- 
tion to  those  published,  as  follows  : 
Brick  Arches  for  Large  Sewers  ;  R.  Hering. 
Discussion  on  Arches  for  Large  Sewers  ;  W.Milnor  Roberts. 
Accident  to  Arch  at  Brooklyn  ;  P.  Collingwood. 

Discussion  on  the  Relative  Quantities  of  Material  in  Bridges  ;  W.  H.  Searles. 
Accident  to  Cable  at  Brooklyn  Bridge  ;  F.  Collingwood. 

Fall  of  Western  Arched  Approach  to  South  Street  Bridge,  Philadelphia  ;  D.  McN.  Stauffer. 
On  C*  ments  ;  D.  J.  Wbittemore. 
On  American  Cements  and  Bricks  ;  F.  Collingwood. 
The  law  of  Tidal  Currents  in  River  Harbors  ;  J.  H.  Striedingcr. 
The  Ihfediterranean  Currents  ;  Charles  H.  Haswell. 
On  Wilg  Dams  ;  Theodore  G.  Ellis. 
Brush  Mattrass  Dams  ;  J.  Duttun  Steele. 

On  the  Means  for  Checking  the  Movement  of  the  Falls  of  St  Author  y  ;  E.  P.  North. 
The  Dynagraph  ;  R.  H.  Buel . 
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KominiBceucea  aod  ExperieDcen  of  Early  EngiDcoring  Operations  with  especial  reference 
to  Steep  Inclines  ;  W.  Milnor  Roberts. 

On  Incline  Pl*nes  ;  O.  Chanute. 

On  Incline  Planes  ;  W.  H.  Paine. 

On  the  Nomenclature  of  Ballding  Stones  and  of  Stone  Masonry  ;  J.  Foster  Flagg. 

On  the  Nomenclature  of  Building  Stones  and  of  Stone  Masonry  ;  J.  J.  R.  Croes. 

On  a  Newly  Discovered  Relation  between  the  Tenacity  of  Metals  and  their  RcsistaDce  to 
Torsion  ;  R.  H.  Thurston. 

Observations  on  the  Stresses  Developed  in  Metallic  Bars  by  Applied  Forces  ;  T.  Cooper. 

On  Stresses  in  the  Eye  Bar  Head  ;  De  Volson  Wood. 

Distribution  of  Bain-fall  during  the  Great  Storm  of  October  3d  and  4th,  1869  ;  James  B. 
Trancis. 

On  Gauging  of  Streams ;  0.  Herschel. 

The  Dangers  threatening  the  Navigation  of  the  Mississippi  River,  and  the  Reclamation  of 
its  alluvial  Lands  ;  B.  M.  Harrod. 

On  Sewers  ;  K  8.  Chesbrougb. 

On  Steam  Engine  Economy  ;  E.  D.  Leavitt.  Jr. 

On  Steam  Engine  Economy  ;  J.  Foster  Flagg. 

On  Railways  Curves  :  4.  Dutton  Steele. 

Oraphic  Mt  thod  of  Railroad  Accounts  ;  C.  Latimer. 

The  Gravity  of  Water  :  F.  CoUingwood. 

The  Flow  of  Water  in  Small  Channels,  after  Ganguillet  and  Kutter,  with  Kntter's  Disgram 
modified  and  graphical  Tables  with  special  reference  to  Sewer  calculations  :  R,  Bering. 

The  Proceedings  contain,  in  addition  to  the  reports  mentioned  : 

Announcements  in  reference  to  discussions,  ballots,  illustrations  of  papers,  donations  to  the 
library,  times  of  meetings,  members  visiting  Europe,  the  tenth  annual  Convention,  reviewi 
and  extracts  of  papers  of  this  Society  published  abroad,  complete  sets  of  Society  TransactiODi, 
discordant  standards  of  measurement,  the  Norman  Medal,  and  papers  for  distribution. 

Lists  of  Additions  to  the  Library  and  Museum  of  the  Society. 

Lists  of  Additions  to  Membership  and  of  Resignations  and  Deaths. 

Lists  of  Changes  and  Corrections  of  Address  of  Members. 

Letters  of  Invitation  to  Members  of  this  Society  from  the  Society  of  Germui  Engineers. 

Memoirs  of  deceased  Members  of  the  Society. 

Memorial  adopted  on  subject  of  extension  of  triangulations  of  the  Coast  Survey. 

Minutes  of  the  Meetings  of  the  Society  and  of  the  Board  of  Direction  and  of  the  Conventioo 
at  Boston. 

Monthly  lists  of  new  books  on  Engineering  and  Technology. 

Notes  and  memoranda  in  reference  to  the  Exhibit  of  American  Engineering  at  Paris,  tbp 
Metric  System  of  Weights  and  Measures,  the  Board  to  test  Iron  and  Steel. 

Notes  as  to  the  performance  of  the  earlier  engines  on  the  Philadelphia  and  Reading  Railroad. 

Proposed  Amendments  to  the  Constitution  and  By-Laws. 

Volume  VI.  of  Transactions,  and  Volume  III.  of  Proceedings  closed  with  the  December 
number,  and  Title  Page  aud  Index  for  each  were  issued  with  the  January  number. 

Several  years  since,  a  handsome  plate  for  Certificates  of  Membership  in  the 
Society  was  engraved,  and  a  number  of  blanks  on  parchment,  parchment 
paper,  and  plate  paper  were  printed.  An  announcement  was  made,  that  on 
the  payment  of  a  sum  stated,  to  cover  the  actual  cost,  a  certificate  would  \ye 
forwarded  to  each  member  desiring  it.  Many  were  ordered  and  paid  for 
but  none  were  delivered,  on  account,  as  stated  in  the  re|>ort  of  former  boards, 
of  an  undecided  question  as  to  the  time  when  the  membership  of  an  electefl 
candidate  begins. 

During  the  past  year,  105  Certificates  of  Membership  have  been  finally 
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prepared,  and  all  forwarded  to  the  members  who  have  ordered  them,  except  a 
few  which  are  waiting  the  signature  of  one  of  the  former  officers  of  the  Society, 
who  it  is  expected  will  soon  be  in  New  York,  when  they  also  will  be  completed 
and  delivered. 

The  Board  of  Direction  elected  November  7th,  1877,  held  its  first  meeting 
for  organization  on  Nov.  14th.  The  interval  of  a  week  allowed  by  the  Consti. 
tntion  between  the  election  and  the  first  meeting  of  the  Board  was  taken  so 
that  the  non-resident  members  might  have  notice  of  and  opportunity  to 
attend  this  important  meeting.  It  was  then  foiind  that  the  last  number  of 
the  Transactions  that  had  been  published  was  the  one  dated  September,  1877. 
The  next  number  was  prepared  directly  and  issued  early  in  December ;  but, 
an  will  be  seen,  this  was  in  the  regular  sequence  headed  as  for  October,  thus  really 
putting  the  heading  of  the  number  two  months  behind  its  actual  issue.  The 
Board  has  fully  appreciated  the  desirability  of  regularity  in  publishing  the 
Transactions  ;  but,  as  will  be  explained  in  the  statement  as  to  finances',  the 
necessity  and  great  ulterior  benefit  to  the  Society  of  paying  up  its  bills  seemed 
jw>  deckled  that  it  was  con.sidered  best  to  make  that  the  paramount  work.  Ten 
numbers  have  been  published  during  the  year.  The  remaining  numbers,  to 
bring  the  Transactions  up  to  cun-ent  dates,  have  been  prepared  in  manuscript 
and  can  soon  be  published,  Jis  there  are,  at  last,  no  financial  difficiilties  to 
prevent 

The  financial  difficulties  of  the  past  year  have  been  due  to  the  fact  that 
there  were  bills  presented  for  liabilities  incurred  previous  to  the  commence- 
ment of  this  year,  and  running  back  to  1874.  It  was  found  that  the  credit  and 
good  name  of  the  Society  were  in  danger,  and  it  was  determined  to  pay  all 
these  bills.  The  amount  so  paid,  during  the  past  Society  year,  of  bills  for 
liabilities  incurred  previous  to  the  beginning  of  this  year  is  $2,786  33. 

The  balance  transferred  from  the  previous  year  was  also  reduced  by  the 
payment,  during  the  last  month  of  that  year,  of  bills  amounting  to  over  $1,000, 
which  had  been  incurred  during  a  period  extending  from  December,  1872,  to 
April,  1877. 

The  Board  is  happy  to  say  that  there  are  now  no  unpaid  bills  against  the 
Society  ;  that  it  transfers  its  control  of  affairs  to  its  successors  with  no  legacy 
of  bills  payable,  and  it  congratulates  the  Society  upon  the  faict,  which  it  is 
believed  exists  for  the  first  time  in  at  least  six  years,  that  it  is  entirely  out  of 
debt 

It  will  be  seen  from  the  Report  of  the  Treasurer  that  there  are  117  mem- 
\yern  in  arrears  for  dues,  the  amount  of  arrearages  being  $5,285.  The  greater 
lK>rtion  of  these  members  are  believed  to  be  willing  to  liquidate  their  indebt- 
e<lness,  but  to  have  been  unable  to  do  so  in  consequence  of  the  great  depres- 
sion in  business.  Toward  such  members  who  express  a  desire  to  retain  their 
membership,  and  who  evince  that  desire  by  payment  in  instalments,  as  op- 
portunity offers,  the  Board  feels  that  a  lenient  policy  is  the  most  just ;  but 
toward  those  who  take  no  notice  of  requests  for,  at  least,  a  reply  to  respectful 
communications  asking  for  payment  of  their  indebtedness,  but  one  course  can 
be  pursued,  and  it  is  proposed  to  take  measures  to  compel  payment  after  the 
first  of  January  next.  It  is  suggested  that  members  in  arrears  who  may  pos- 
sess books  and  reports,  copies  of  which  are  not  in  the  Library,  should  dispose 
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of  them  to  the  Library  at  market  rates,  the  amount  of  the  same  to  be  credited 
to  their  account. 

The    library    has    been  increased    during    the    year    by   the  following 
additions : 

Number  of  Books  bound .  19f 

*•        "       unbound 200 

•♦     Pamphleta 378 

••     Maps 10 

••     Plans 82 

••     Photographs 46 

'«     Drawings,  Specifications,  Models  and  Specimens IT 

These  do  not  include  the  magazines  and  papers  contributed  to  the  Society 
by  publishers,  or  received  in  exchange  for  Transactions,  as  follows  :— 

American  Architect  and  Building  News Weekly B«  ston. 

American  Cydopfedia  and  Popular  Science  Monthly Monthly New  Toi^ 

American  Oaa  Light  Journal Semi-Monthly *       " 

Annates  des  Punts  et  CLausSes Quarterly Paris. 

Army  and  Navy  Journal Wi  ekly New  Tork» 

Builder *'      London. 

Building  and  Engineering  News *•      " 

Commissioner  of  Patents  Journal Semi*  Weekly ** 

Deutsche  Bauzeituug "  Berlin. 

Engineer Weekly Loudon. 

Engineering "      " 

Engineering  and  Mining  Journal **      New  York. 

Engineering  News "      Chicago. 

Iron '*      London. 

Iron  Age "      New  Tork. 

Journal  American  Iron  and  Steel  Association "      Philadelphii. 

••       of  Fmuklin  Institute Monthly *• 

•  •       Society  of  ArU Weekly London. 

Manufacturer  and  Builder Monthly New  Tork. 

Manufacturer  and  Iron  World Weekly Pittsburg. 

Monthly  Record  of  Scientific  Literature Monthly New  Tork. 

Polytechnic  Review Weekly Philadelphia. 

RaUroad  Gaxette «•      New  Tork. 

Railway  Age •«      Chit-ago. 

Railway  Review ••      •• 

Railway  World "      Phlladelpb.s- 

Scientific  American ^...      •«      New  York. 

Telegraph  Journal  and  Electric  Review Semi-Monthly Li  >udon. 

Van  Nobtrand's  Magazine Monthly New  York. 

The  following  are  subscribed  for  : 

Allgemelne  Bibliographie  fUr  Deutschland Weekly Leipzig. 

American  Bookseller Semi-Monthly New  York. 

A  merican  Library  Journal Monthly New  Tork 

Bibliographie  de  la  France Weekly Paris. 

Bookseller Monthly London. 

Journal  of  Artillery  and  Military  Engineering ••       Vienna, 

PubUshers'  Weekly Weekly New  Tork. 

The  Society  has  received  during  the  year,  in  exchange  for  its  '♦Transac- 
tions," officii.  1  publications  of  the  following  associations,  in  some^instancen 
for  preceding  years  : 
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AeroDftQtical  Society  of  Grert  Britain London. 

American  Institute  of  Architects New  York. 

••         Academy  of  Sciences Washington. 

"         Institute  of  Mining  KutnDfcrs EaMun,  Pa. 

Archltec'en  nnd  Ingenieur  Verein  cu  Hannover Uannorer. 

Argentine  Scientific  Society Buenos  Ayres. 

As*ociacaodes  Engenueiros  Civis  Porlitf;upze8 Mxbon. 

Austrian  Society  Engineers  and  Architerts Vienna. 

Boston  Public  Library Boston. 

British  Patent  Office London. 

■CiYil  Engineers*  Club  of  the  Northwest Chicago. 

"     Philadelphia Philadelphia. 

••     St.  Louis St.Louis. 

Die  Administration  der  '*  Mitthellucgen  " Vienna. 

Engineer  Department,  U.  8.  A Washington. 

Essayona  Club.  Corps  of  Engineers,  U.  S.  A Willetto  Point. 

Imperial  School Moscow. 

Institution  of  Civil  Engineers London. 

••  "  of  Ireland Dublin. 

"     Engineers  and  ShipbuilderH Olasgow. 

•«     Mechanical  Engineers London. 

Iron  and  Steel  Institute •• 

North  of  England  Institute  of  Mining  and  Mechanical  EnginecrH Newcastle^n-Tyne 

Oesterreicher  Ingenieur  und  Architecten  Verein Vienna. 

Kerue  Oenferale  des  Chemins  de  fer Paris. 

Bojsl  United  Service  Institution London. 

Bassian  Imperial  Technic  Society St.  Petersburf 

Saxonlan  Society  of  Engineers  and  Architects Dresden, 

Smithsonian  Institution Washington. 

Society  of  Arts London. 

"  Engineers •« 

Sodete  del  Cuerpw  de  Ingenicros .• Lima. 

S)ci«t6des  Ing^nieurs  Civils...* l*aris. 

Htevens  Institute  of  Technology Hoboken. 

Swedish   Society  of  Engineers Stockholm. 

r.  8.  Light  House  Board Wsahlngton. 

r.  8.  MillUry  Academy West  Point. 

r.  S.  Naval  Observatory Washington. 

r.  8.  Ordnance  Department •* 

U.  8.  Patent  Office 

The  present  state  of  the  Library  in  abont  as  follows: 

Books  and  Pamphlets 7,4«7 

Manuscripts 96 

Maps,  Plans.  Drawings,  Charts.  Photographs  and  Engravings 1,884 

Models  and  Specimens 208 

No  paper  has  been  snbniitted  during  the  pa.st  year  for  competition  for  the 
Norman  Medal.  • 

The  Committees  existing  at  the  beginning  of  the  year  are  still  continued, 
except  those  on  Nomenclature  and  Classification  of  Masonry,  and  on  the 
Metric  System  of  Weights  and  Measures. 

A  Committee  charged  with  the  preparation  of  an  Exhibition  of  American 
Engineering,  at  the  Paris  Exposition,  was  appointed  daring  the  year,  and  it 
is  expected  will  report  at  this  time. 

A  Committee  was.  appointed  at  the  business  meeting  during  the  Tenth 
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Annual  Convention,  to  examine  into  the  methods  of  election  of  officers- 
adopted  by  various  clubs  and  societies,  and  to  report  a  By-Law  embodying 
such  features  of  the  various  plans  as  may  seem  best  adapted  for  this  society. 
This  Committee  will  report  at  this  time. 

The  lease  of  the  present  Society  House,  will  expire  on  the  first  of  May  next. 
The  Committee  on  permanent  quartei-s  for  the  Society  will  report  on  this 
subject  at  this  meeting. 

Amendments  to  the  Constitution  adoi>ted  during  the  year,  have  been  as 
follows  : 

Article  XIX.— For  "two"  insert  ••five"  audfor  "thirty"  insert  " twenty-flve"  The 
article  will  then  read  : 

All  candidates  for  admiftsloQ  to  the  Society  must  file  statements  by  themselves,  setting 
forth  the  grounds  of  their  claim  to  be  elected ;  be  proposed  by  at  least  five  members  of  the 
Society,  to  whom  they  must  be  personally  known,  and  a  notification  of  the  same  sent  to  each 
member  who8e  address  is  on  record.  Each  proposition,  with  the  names  of  the  proposers, 
must  be  pasted  in  some  conspicuous  place  in  the  rooms  of  the  Society  for  at  least  twenty^five 
days  before  being  submitted  to  vote.  All  papers  and  applications  shall  be  laid  before  the 
Board  of  Direction,  and  be  reported  upon  previous  to  action  by  the  Society. 

Abticlk  XX.— In  elections  for  membership  of  either  class,  members  shall  vote  by  letter 
or  by  ballot,  in  the  usual  way,  and  the  result  shall  be  announced  at  the  next  regular  meeting 
held  after  thirty  days  have  elapsed  from  the  time  of  mailing  the  notification.  Five  or  mure 
ballots  cast  in  the  negative  shall  exclude.  Members  notified,  but  not  responding,  shall  be 
classed  as  voting  in  the  affirmative. 

AsTiCLK  XXII.  (To  read.)— Persons  thus  elected  and  duly  qualified,  who  reside  within 
fifty  miles  of  the  Post  Office  in  the  City  of  New  Yoric,  shall  be  deemed  resident;  and  those 
who  reside  beyond  this  limit  shall  be  deemed  non-resident.  The  membership  of  any  person 
shall  begin  on  the  day  of  his  election. 

Abticle. (A  new  Article.)— Members  in  arrears  for  more  than  one  year's  annual  dues 

shall  not  be  allowed  to  vote  until  such  dues  are  paid. 

Abticle. (A  new  Article.)— Upon  the  written  request  of  ten  or  more  members,  that 

for  cause  therein  set  forth,  a  person  belonging  to  the  Society  be  expelled,  the  Board  of 
Direction  shall  consider  the  matter,  and  if  there  is  sufficient  reason  shall  advise  the  accused 
that  his  resignation  will  be  accepted.  He  may.  upon  demand,  receive  a  copy  of  the  charge 
against  him,  and  present  a  written  defense.  Two  months  after  such  advice  was  given,  the 
Board  of  Direction  shall  finally  consider  the  case,  and  if  resignation  has  not  been  tendered  or 
a  satisfactory  defence  made,  will  then  notify  the  member  that  he  will  be  expelled  in  one 
month,  unless  be  e!ects  to  appeal  flrom  this  decision.  Appeals  will  be  submitted  to  the  Society 
by  letter  ballot.  In  case  no  appeal  be  made,  the  Board  of  Direction  will  expel  the  member 
and  notify  him  and  the  Society  of  the  same,  or  of  the  action  of  the  Society  on  appeal,  and 
the  above  shall  in  any  event,  be  the  only  public  announcement  of  the  matter. 

Amendments  to  the  By-Laws  adopted  during  the  year  have  been  as  fol- 
lows: 

(A  new  Section.)— In  all  cases  where  the  By-Laws  or  lesolutious  of  the  Society  or  of  the 
Board  of  Direction  require  specific  duties  to  be  performed  by  the  President,  the  senior 
resident  Vice-President  present  shall  perform  such  duties  in  absence  of  the  President,  on 
receiving  notice  from  the  President  to  perform  such  duties. 

Section  26.— Additions  and  amendments  to  these  By-Laws  shall  be  proposed  in  writing 
and  seconded  at  a  regular  meeting,  and  then  submitted  to  vote  of  the  members  by  letter 
ballot.  The  vole  shall  be  canvassed  at  the  second  regular  meeting  thereafter,  and  two- 
thirds  of  all  the  votes  cast  shall  be  ;:ecessary  for  the  adoption  of  any  such  addition  or 
amendment 

The  following  clause  was  stricken  out  from  section  23. 

[The  term  Junior  is  to  be  understood  as  not  referring  to  the  age  of  the  person,  bnt  to  his 


Digiti 


ized  by  Google 


123 

cUsfliflcition  in  the  Society  for  the  time  being.  He  is  Junior  to  Members  in  the  sense  that 
his  professional  experience  has  hsd  a  more  limited  scope  than  theirs,  while  he  is  eligllble  to 
become  a  Member,  which  an  Associate  is  not.] 

The  Board,  as  was  reported  at  the  last  meeting  of  the  Society,  has  caused 
ft  codification  to  be  made  of  the  existing  provisions  of  the  Constitution  and 
By-Laws. 

Amendment^}  have  been  offered,  which  are  to  be  debated  by  the  Society 
ti>-day. 

The  Secretary  has,  under  direction  of  the  Board,  taken  active  measures  to 
recover  the  value  of  a  certificate  for  five  shares  of  the  stock  of  the  New  York 
Central  Railroad  Company,  which  certificate  was  lost,  some  ten  years  ago,  by 
the  former  Treasurer  of  the  Society.  These  measures  have  finally  been  suc- 
cessful, and  the  Board  takes  pleasure  in  stating  that  the  value  of  the  original 
shares,  and  the  accumulated  dividends,  has  been  recovered.  The  amount 
placed  in  the  treasury  of  the  Society  from  this  source,  after  paying  all  ex- 
pensew,  is,  at  par,  $1,475.79. 

Deaths  of  members  during  the  year  have  been: 

John  F.  Tracy,  elected,  as  fellow,  January  20th,  1K73,  who  died  February 
13th,  1878,  and  a  memoir  of  whom  has  been  published. 

C.  Ridgely  Schott,  elected,  as  Member,  April  1st,  1874,  who  died  July  9th, 
1878,  of  whom  a  memoir  is  in  preparation. 

Although  not  a  member  of  the  Society,  Mr.  Benjamin  H.  Latrobe  was  so 
prominent  in  our  profession  that  the  Board  takes  this  occasion  to  announce 
his  death,  which  occurred  at  Baltimore  on  the  19th  of  October,  1878,  in  the 
seventy-first  year  of  his  life.  Mr.  Latrobe  was  one  of  the  pioneers  of  the 
engineering  profession  in  this  country.  He  took  a  most  prominent  part  in  the 
construction  of  the  great  railroad  system  from  its  infancy  to  its  present  full 
development.  His  bold  design  of  ascending  the  Allegheny  Mountains  with 
steep  grades,  which  he  afterward  carried  out  so  successfully,  received,  as  it 
merited,  the  admiration  of  engineers,  and  established  for  Mr.  Latrobe  a  repu- 
tation as  one  of  the  foremost  engineers  of  his  time  throughout  the  civilized 
world,  which  he  has  sustained  by  his  works,  and  his  personal  character,  to  the 
end  of  his  useful  life. 

Kespectfully  submitted, 

JOHN  BOG  ART. 

Secretary, 
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EEPOET  OF  THE  TREASURER 

For  the  Year  ending  November  6th,  1878. 
Presented  and  Accepted  at  tlie  Tioenty-sixih  Annual  Meeting. 


Receipts. 

Balance  oa  hand  November  7th,  1877 $634  67 

Entrance  fees 775  00 

Current  dues — from  88  Resident  Members .^'2.162  60 

Do.  from  270  Non-resident  Members H,9d7  60 

Do.  from  6  Resident  Juniors 75  00 

Do.  from  44  Non-resident  Juniors 439  88 

Do.  from  3  Resident  Associates . .        45  00 

Do.  from  7  Non-resident  Associates 65  (K) 

6,754  88 

Past  dues— from  6  Resident  Members ^175  00 

Do.        from  18  Non  resident  Members 375  00 

550  00 

Dues  for  year  beginning  Nov.  6th,  1878: 

From  18  Resident  Members 6325  oO 

From  95  Nonresident  Members. . . , 1 ,4 16  55 

From  14  Non-resident  Juniors 140  00 

From  2  Non-resident  Associates 2t)  00 

1.901  55 

Sales  of  Publications 283  21 

Certificates  of  Membership 36  76 

Miscellaneous 33  76 

Proceeds  of  5-20  Bond— Fellowship  Fund — called  in $527  96 

interest  on  Fellowship  Fund  Bonds   ...    ; 660  00 

Interest  on  Savings  Bank  Deposit 68  22 

Interest  on  Norman  Medal  Fund 70  00 

Accumulated  Dividends  on  recovered  Railroad  Stock 975  79 

2,196  97 

$13,166  78 
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Dl8BUR8EIIBMT8. 

Rent $1,600  00 

Janitor,  House  Supplies,  Fuel,  Furniture,  Water  and  Gas 897  21 

Library 119  82 

Publicationp 1,943  70 

Insurance 34  23 

Postage * 837  94 

Salaries 3,000  00 

Stationery  and  Printing 492  36 

Norman  Medal  and  Book  Prize 128  16 

Annual  Meeting  and  Convention 800  71 

Certificates  of  Membert^hip 49  80 

Other  expenditures 128  80 

Publications  previous  to  Nov.  7th,  1877 *1,616  60 

Rent  do.  do 400  00 

Salaries  do.  do 68  38 

Lej;al  services     do.  do.  160  88 

Miscellaneous  hWh  previous  to  Nov.  7th,  1877 650  62 

2,786  3;i 

*11,819  05 
Transferred  to  Investment  Account:  See  Statement  here- 
with  fl698  22 

Balance  on  hand 749  51 

1,347  73 

$13,166  78 

The  funds  of  the  Society  are  invested  a.s  follows,  par  values  being  stated  : 
Fellowship  Fund: 

8  Bonds  Jersey  City  Water  Loan $8,00'J  00 

Deposit  in  Seamen's  Bank  for  Savings. 886  12 

$8,886  12 

Norman  Medal  Fund : 

1  Certificate  Croton  Aqueduct  Stock,  New  York  City 1,000  00 

General  Investment: 

10  Shares  New  York  Central  and  Hudson  River  U.K. 

Stock 1,000  00 

1  Consolidated  Certificate  New  York  Central  and  Hu  1- 

sonRiyer  R.R.  Stock 35  00 

1,035  00 
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There  is  due  to  the  Society  from  its  members  for  arrears  of  dues  the  sum  of 
$6,285  00,  distributed  as  follows : 

46  Members  owe  for  1  year $780  00 

19         do.  do.    2  do 610  00 

22         do.  do.    3  do 1050  00 

8  do.  do.    4  do 540  00 

9  do.  do.     5  do 775  00 

1 1         do.  do.    6  do.   .*. 1330  00 

2         do.  do.    7  do 200  00 

1 1 7  MembiT.-j   owe $5285  00 

.1.  J.   R.  (^ROES. 

7reafnn'C)'. 


RKPORTS     OF     COMMITTEES. 


Kepokt  of  the  Committee  on  Finance. 

Pn£8EN-rED  AND  ACOEPTBD   NoV.  6TH.    187H. 

The  Committee  on  Finance  would  respect-       ner  as  to  greatly  lesaon  the  labors  of  yonr 
fully  present  the  following  report  for  the       committee. 

year  ending  November  6th  1878 :  NotwlthsUnding  the  efforts  of  the  previous 

The  balance  on  hand,  reported  No-  committee,  we  found  there  were  still  old  out- 

vember  6th,  1877,  was $634  67  standing  bills  and  unsettled  accounte. 

Outstanding  indebtedness 1,810  68  The  ca'ling  for  receipts  In   full    by   mir 

Leaving  a  balance  of  indebtedness  Treasurer  has.  we  trust,  brought  in  all  such 

**' 1,175  91  accounts,  the  number  and  amounts  of  which 

The  receipts  for  the  present  fiscal  have  been  a  matter  of  surprise  and  a  severe 

year,  as  reported  by  the  Treas-  drain  upon  our  treasury. 

urer,  are 12,632  11  The  total  amount  of  such  biUs  palo  during 

The  expenditures  have  been 11.819  05  this  year  has  been  $2.786.33,to  which  we  mis bt 

including  the  Indebtedness  left  o .  er  from  last  properly  add  the  amount  of  more  than  $1,020 

y^^^'  presented  near  the  close  of  last  year,  all  (f 

The  committee  would  respectfully  refer  to  which  has  been  withdrawn  from  the  available 

the  Secretary's  and  Treasurer's  reports  for  funds  of  this  year. 

the  items  of  the  foregoing  summary,  and  Your  committee  has  brought  this  matter  to 

would  remark  that  the  systematic  arrange-  the  attenUon  of  the  Board  of  DirecUon.  which 

ment  of  all  of  the  accounts,  not  only  with  h„  taken  action  in  appropriating  funds  and 

each  individual  debtor  and  creditor,  but  also  ordering  these  biUs  paid,  which  acUon  now 

with  each  appropriation  fund,  has  been  car-  places  our  Society  entirely  free  from  debt 
ried  out  in  so  thorough  and  practical  a  man- 

RePOKT  OF   (*OMMITIEEON    TeSTS   OF  AMERICAN    IrON,    StEEL,    AND  OTHER 

Metals. 

Phkkentei>  for  the  Committee  by  William  Sooy  Smith,  Chairmaji. 

The  C«»mnjittee  submits  as  a  report  the  fact  Steel  is  legislated  out  of  exibteuce  just  as  its 

that  the   Board  t«>  Test  Ameri.'an  Iron  and  work  is  fairly  begun. 
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Keport  o?  the  Committee  on  GArcUNo  of  Stkeams. 

PRUENTED  rOK  the  CoSCICmiCE  BT  J.   J.   R.   CBOEH,  CHAimMAK. 


The  Committee  on  Oanging  of  8tre«xiB  re> 
tpectf ally  reports  that  durin^i  the  past  aam- 
mer  eome  meaaarementa  hive  been  taken  of 
the  minimam  flow  of  the  Paaaalc  RiTer,  and 
some  of  its  branches  In  New  Jersey,  the  re- 
mits of  which  they  hope  soon  to  be  able  to 
layl>efore  the  Society.  The  officers  of  the 
Geological  Sarrey  of  New  Jersey  have  ex- 
pressed great  interest  in  the  efforts  of  the 
Committee,  and  anticipate  the  establisment, 
at  an  early  day,  of  systematic  roeasarcments 
of  the  streams  in  portions  of  that  State. 


The  Committee  desires  to  call  attention  to 
the  very  interesting  report  of  Oeneral  Thoo. 
dorc  Q.  Ellis  on  the  measurements  of  the 
flow  of  the  Connecticut  River,  made  under 
the  direction  of  the  United  States  Engineers 
for  several  years,  which  report  baa  recently 
been  published  by  the  War  Department. 

The  system  of  measurement,  and  the  re- 
suits  obtained,  are  therein  fully  detailed,  and 
will  be  of  great  l>eneflt  to  observers  desiring 
to  establish  similar  systems  of  gauging. 


Report  of  Committee  on  Permanent  Qiartebs  for  the  Soc:ietv. 
Pbeskmted  fob  the  Committee  bt  John  Booabt,  Chaibmak. 


The  Committee  on  Permanent  Quarters  for 
the  Society  begs  to  report  that  as  the  lease  of 
the  present  Society  House  expires  on  the  1st 
of  May  next  It  will  be  neces8ar>-  to  determine 
whether  it  is  best  to  renew  it. 

It  will  be  inexpedient  to  movo  the  Hociety 
eflecta  unless  there  are  strong  reavuns  of 
economy  or  convenience  for  doing  ho.  But 
the  rent  psid  for  this  house  is  quite  lur^e, 
and  it  would  be  very  desirable,  if  possible,  for 
the  Society  to  be  properly  acconimodati  d  at  a 
lower  rental.  It  is  therefore  m^'tr^'bted  that 
the   Board    of   Direction    should    apcertain 


whether  a  reduction  of  rental  can  be  ob- 
tained— should  ascertain  whether  other  con- 
venient quarters  can  be  found  at  a  rental 
sufficiently  less  to  warrant  removal,  and 
should  determine  the  question  I'pon  the  com- 
bine<l  considerations  of  economy  and  cou- 
veuienoe. 

The  ('ommittee  have  kept  in  view  the  gene- 
ral desire  of  the  Society  to  secure,  at  the 
earliest  practical  period  a  suitable  building  of 
their  own.  or  one  of  which  a  permiueut  lease 
mipnt  be  adviwible  :  but  it  is  well  known  that 
this  iH  not  immediately  attainable. 


LErrER  from  the  President  of  the  Society, 
Pbemented  at  the  Twkntt-sixth  Annual  Mfeting.  Novkmbeb  Gth,  1878. 


Chicaoo,  Nov.  2d,  18"8. 
To  the  Members  of  the  A  merican  Society  oj  Civil 
Engineert: 

Qentlemen. — On  reaching  the  clnse  of  the 
term  of  ofBce  with  which  I  feel  the  Society 
has  greatly  honored  me.  a  custom  that  should 
not  lightly  be  disregarded  demsnds  some 
statement  from  me.  relative  to -the  progresK, 
condition,  and  prospects  of  the  Society  in 
particular,  and  of  our  profession  In  general. 

I  have  to  acknowledge,  however,  that  the 
distance  of  my  home  from  the  central  offlce. 
and  the  restraining  circumstam-es.  both  pri- 
vate and  official,  in  which  I  have  been,  and 
still  am,  placed  here  have  pre\ented  me  from 


attending  a  single  meeting  of  the  Society 
during  the  year.  While  this  has  been  a 
source  of  great  regret.  It  has  also  been  to 
me  very  gratifying  to  know-that  the  duties 
of  the  office  have  been  so  ably  performed  by 
the  Senior  Vice-President,  who,  I  rejoice  to 
believe,  is  to  be  my  successor.  Under  these 
circurastauces,  it  would  be  a  useless  waste  of 
your  time  for  me  to  undertake  to  enlighten 
you  in  regard  to  matters  with  which  the  Se- 
nior Vice-President  and  the  Secretary  are  so 
much  lietter  acquainted  than  I  am. 

My  correspondence  and  my  limited  inter- 
course with  the  officers  named,  satisfy  me 
that  the  Auaniial  afTairs  of  the  Society  have 
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^been  very  prudently  mauaged — a  vital  neccs- 
-sity  in  these  times,  when  so  many  Inatitu- 
tions,  as  well  as  individuals,  are  struggling 
for  existence.  Could  the  Society  own  a  suit- 
able building  for  its  meetings,  library,  aud 
other  purposes,  it  would,  no  doubt,  be  greatly 
relieved  from  restrictions  that  limit  its  use- 
fulness. But,  under  present  circumstances, 
it  would  seem  almost  a  mockery  to  suggest 
such  a  thing  ;  yet  we  believe  the  dawn  of 
better  times  is  upon  us.  The  object  is  cer- 
tainly most  worthy,  and  the  failure  of  a  former 
«ffort  in  the  same  direction  should  not  pre. 
vent  the  subject  from  being  kept  constantly 
in  view.  There  are,  no  doubt,  members  of 
the  Society — perhaps  many — who  feel  very 
favorably  disposed  toward  such  an  object, 
who  cannot  at  present  contribute  anytbing, 
but  who  will,  very  probably,  be  relieved  from 
existing  embarrassmei  ts  in  the  near  future. 
8nch  perHpns  might  be  induced  to  follow  a 
custom  so  often  practised  with  regard  to  other 
institutious— that  is,  to  provide  something 
for  a  building  fund  in  their  wills,  with  the 
intention,  however,  of  being  their  own  execu- 
tors as  soon  as  circumHtancos  wil!  permit. 
Othi-rs — and  it  in  believed  there  are  at  least  a 


few  such— are  abundantly  able  to  give  now, 
and  would  willingly  do  so  if  they  felt  assured 
their  contribution  would  be  put  into  Uie 
hands  of  such  a  responsible  and  (Mrmanent 
board  or  commission  as  would  secure  the 
faithful  application  of  their  funds — or  return- 
ed to  them  or  their  heirs,  in  case  a  sufficient 
amoun  should  not  be  raised  for  the  purpose. 

The  same  causes  that  have  prevented  me 
from  attending  the  meetings  of  the  Society 
have  also  prevented  me  from  making  myself 
sufflcicntly  acquainted  with  the  general  con- 
dition and  progress  of  Civil  Engineering  in 
this  and  other  countries  to  enable  me  to  pre- 
sent the  subject  in  a  satisfactory  manner.  To 
simply  repeat  what  others  have  already  said 
on  the  subject  would  not  be  worthy  of  your 
time. 

Allow  me,  gentlemen,  to  express  not  only 
my  heartiest^  wishes  for  the  prosperity  and 
usefulness  of  the  Society  and  for  the  happi- 
ness oi  its  members,  but  my  belief  that  it  U 
to  participate  in  the  achievements  and  honors 
that  await  our  profession  in  the  early  future. 
With  great  respect, 

£.  S.  Chesbbough. 


MEMOIRS  OF  DECEASED  MEMBERS. 

CHARLES  RIDGELY  SCHOTT,*  Member  A.  S.  C.  E. 

Died  July  9th,  1878. 

Charles  Ridgely  Schott,  was  bom  in  Baltimore,  Mainland,  on  Novem- 
ber llfch,  1847.  He  graduated  at  the  Rensselaer  Polytechnic  Institute, 
as  Civil  Engineer  in  1868,  and  was  immediately  appointed  Assistant 
Engineer  on  the  Hannibal  and  St.  Joseph  Railroad,  in  which  position 
he  was  engaged  on  a  variety  of  construction  and  other  work  until  Feb- 
ruary, 1869,  when  he  was  promoted  to  the  charge  of  a  di\a8ion,  includ- 
ing the  Quincy  Bridge  across  the  Mississippi  river.  In  June,  1870,  he 
left  this  position  in  consequence  of  malarial  fever  and  was  engaged  as 
an  Assistant  Engineer  on  the  Kansas  Pacific  Railroad,  in  topographical 
work  and  construction  until  February,  1871,  when  he  was  transferred  to 
the  charge  of  the  Chief  Engineer's  office  at  Lawrence. 

Returning  to  the  East  shortly  after,  he  was  in  the  employ  of  the 
Boston  Franklinite  Company  until  August,  1871,  when  he  was  appointed 


*  Committee  to  prepare  memoir,  J.  James  R.  Croes  and  John  Bogart. 
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an  Assistant  Engineer  in  the  Topographical  Bureau  of  the  Department 
of  Public  Parks.  During  his  service  in  this  position  he  conducted  a 
very  thorough  triangulation  of  the  Harlem  river  and  Spuyten  Duyvil 
Creek,  and  was  also  engaged  on  the  topographioiJ  surveys  of  the  terri- 
tory since  annexed  to  the  City  of  New  York. 

In  June,  1874,  he  was  promoted  to  the  position  of  Division  Engineer, 
and  after  December,  1875,  was  virtually  the  principal  assistant  on  the 
work  of  laying  out  streets,  etc. 

The  gradual  advances  of  pulmonary  disease,  which  was  hereditary  in 
his  family,  comi)elled  him  to  relinquish  active  duty  in  his  office  in  Janu- 
ary, 1878,  and  at  length  terminated  his  life  on  the  9th  day  of  July,  1878. 

In  all  the  positions  to  which  he  was  assigned,  Mr.  Schott  won  the 
respect  and  regard  of  his  superiors  by  his  strict  attention  to  his  duties 
and  the  more  than  ordinary  intelligence  displayed  in  their  performance. 
These  qualities,  in  addition  to  the  strict  integrity  of  his  character,  seemed 
to  give  promise  of  his  attaining  a  prominent  rank  in  the  profession,, 
when  his  career  was  brought  to  an  untimely  end  by  disease. 

Mr.  Schott  was  elected  a  member  of  the  Society,  April  1st,  1874. 


LIST  OF  NEW  BOOKS  ON 

ENOINEERING    AND    TECHNOLOGY. 


Archltectnro.  PaUlaer's  Model  Houtes,  with 
de0i»(nB  for  dwelliogs,  barn,  bennery,  sUble, 
cmrriage-hotue,  Mhool-hotise.  batik,  library, 
towD-hall  and  three  churches.  2d  ed.  rev. 
8vo,  ilius.  Bridgeport,  Conn.  J*aUUerdt 
Co.     $1.00. 

Bnildlng  Constmctinn  —  Maaonry.  B.  Scott 
Bam.  London.  ^  toIs.  Text  2s.  ttd. 
Plates,  58     Collins, 

Carpentry.  R.  Scott  Bnm.   London. 

2  Tola.    Text  28  6d.    Plates,  is.    Collim 

Campalfrn  of  1776  around  New  Tork  aud 
Bro«'k]yii,  with  circumstantial  account  of 
the  battle  of  Long  Island.  H.  P.  Johnston. 
Brooklyn,  N.  Y.  8to.  6  maps.  4  per. 
Lnttg  Island  Hutorical  Society.    $4.00. 

Carriage  Act  —  Metropolitan  Public.  1H69  (32 
aud  33  Vlit  c.  115),  and  Ordfr  mude  by  the 
8erret»<y  of  8Ute,  10th  March,  1871  ;  to- 
getber  with  Abstract  of  Laws  relating  to 
Proprlet»r8,  Drivers,  and  Conductom  of 
Public  Orriages.  and  Penalties  for  Miscon- 
duct With  Appendix  of  AddiUonal  SUtutt-s. 
kc,  and  Copious  Index.  Fcap.,  8vo. 
London.     G^'vemmmt  l*ublicatxon.    4d. 

Casting  and  Founding.  Practical  tr^^atioe  on 

in«  1.  descriptions  of  modern 

machinery  employed.  N  E.  hpretpon. 
London  and  Mew  York.    8vo,  illus.    Spon. 

tl.WK 

Cenunic  Art  a  compendium  of  the  history  and 
manufacture  of  pottery  and  porcelain,  i.  J. 
Young.  New  York.  8vo,  iilus.  Harpers. 
$5.00. 

Colleges,  American  —  :    their  students  and 


their  work.  C.  P.  Thwing.  New  York. 
16mo,     Futnawtf.    $1.00. 

The  American r  and  the  American 

fnblic  ;  with  afterthoughts  on  College  and 
School  Education.  Noah  Porter.  New 
York.     I'imo.    Stribners.     $1.60. 

Conferences  held  in  connection  with  the 
Special  Loan  Collection  ot  Scientific  Appa- 
ratus 1876;  Chemistry.  Biology.  Physical 
Oeogr«pny,  Geology,  Mineralogy  aud  Me- 
teorology (South  Keijsiufrton  Museum). 
Poet.  8vo.    London.    Chapman  <£  HaU,    Os. 

Conierences  Held  in  Conuei-tion  with  the 
Special  Loan  <  ollection  ot  Scientific  Appa- 
ratus. 1876;  Physics  and  Mechanics  (South 
Kensington  Museum).  Post8vo.  Loudon. 
Chaf,man  d  HaU.    6s. 

Crygtallography.  H.  P.  Gumey.  London. 
8vo,  illus.     Soc.  J'rom.  Chris.  Know.    Is. 

Cyclopiedia,  Domestic  of  practi<sl  in- 
formation. T.  8.  Goodholme.  New  York. 
8vo.  illus.     H.  Holt  dt  Co      %%  00. 

Drawmg.  Elementary  course  of  Geometrical 

(*e<»rge  L.Vose.    Boston,    4to,  illus. 

Lrt  (6  Shrpard.     $5.00. 

Enginr  s.  Examples  of  Steam,  Air.  and 
(ias  Engines  ut  the  most  Approved  Type>«, 
as  Employed  in  Mines,  Fsi^tories.  Steam 
Navigation,  Railways,  aud  Agriculture. 
Praiiii  ally  Described.  With  an  Account  of 
al<  the  Principal  Projects  for  the  Production 
of  motive  Power  fiom  Heat  which  have 
been  propounded  in  different  Times  snd 
CountrieH.  54  Plates,  and  356  Woodcuts. 
John  Bourne.  London.  4to.  Longmans.  70s, 
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KiicyclopaBdia  — Analysis  of  ZoU's .  T. 

W.  McClintock.  Philadelphia.  Fol.  Zell, 
Davis  <t  Co.    $a.6n. 

.  Governor.  The .    Sir  T.  Elyot.    Edited 

with  notes,  glossary,  *c.,  by  Herbert  Croft. 
London.  3  vols.  Small  4to.  C.  K  Paul  <£ 
Co, 

.Hiffhwiys  and  Bridges,  Chambers  (O.  F.) 
The  Law  relating  to— being  the  Statutes  in 
full,  and  Brief  Notes  of  700  Leading  Cases, 
iu  a  convenient  form  for  reference.  For 
use  of  Officers  of  Municipal  Corporations. 
Local  Boards,  and  Highway  Boards,  and  of 
Justices'  Clerks.  To  which  is  added  the 
Law  relating  to  Lighting  of  Rural  ParisheK 
under  the  ••  Lighting  Act,  1833."  G.  F. 
Chambers.  London.  8vo.  Stevens  <£  Son*. 
18s. 

Machine  Construction.  Edward  Tomtiins. 
edited  by  Henry  Evers,  London  3  vols. 
Text.  8s.  6d.     Plates  78.    CoUin*. 

Mechanic.  The  Universal  AssisUnt  and  com- 
plete  .  R.  Moore.    New  York.     12mo. 

illus.    Albert  CoggweU.     $2.60 

Military  Sketching  and  Beconnoissance— by 
Lieut.  Col.  F.  J.  Hutchison  and  Capt.  H.  G. 
Macgregor— (teing  Vol.  I,  of  Military  Hand- 
books for  OfBcers  edited  by  Lieut.  Col.  C. 
B.  Brackenbury.  R.  A.)  London.  Small 
8vo.    C.  K.  Faul  <£  Co.  6s. 

Mineral  SUtistics  of  the  United  Kingdom  for 
1877.  Memoirs  of  the  Geological  Survey. 
R.  Hunt.    London  8vo.    Longmans.  2b. 

Newspaper — American directory  with 

lists  of  all  the  newspapers  and  periodicals 
published  in  the  U.  S  .  territories,  Canada 
and  Newfoundland;  with  description  of  the 
towns  and  cities^  which  they  are  published. 
October.  1878.  New  York.  8vo.  O.  P. 
RotoeU  d-  Co.    $0  60. 


Oxford.  Its  Social  and  Intellectual  Life. 
With  remarks  and  Hints  on  Expenses,  the 
Examination,  the  Selection  of  Books,  etc. 
Algernon  M.  M.  Stedman.  New  York  12mo. 
Scnbnerdt  Wei  ford.    $3.76. 

Paris  International  Exhibition.  1878:  Coal 
and  Iron  in  all  Countries  of  the  World. 
Compiled  from  Official  Sources,  and  with 
the  assistance  of  eminent  living  Authori- 
ties.   Job  Peohar.  London.  8vo.  Heywood. 

68. 

Steam  Boilers :  their  strength,  construction 
and  economical  working.  Robert  Wilson. 
London.  6th  ed.  12mo.  iUns.  Crosby  Lode- 
wood  A  Co.    60. 

Steam  Engine.  A  Course  of  Lectures  on  the 
Steam  Engine,  Delivered  to  the  Students 
of  Dynamical  Engineering  in  the  Univer- 
sity of  Pennsylvania.  By  Wm.  D.  Marks, 
Whitney -Profefsor  of  Dynamical  Engineer- 
ing. Philadelphia.  12mo.  illus.  Lippineott. 
(Announcement) 

Surveying— Howard  (W.  F.)Practice  of  Un- 
derground Surveying  and  Advocacy  of 
Contoured  Mining  Plans,  kc  With  5  tables 
and  Diagram.  W.  F.  Howiard.  London. 
8vo.    Spons.    2b. 

Telegraph— Handbook  of  the  Electro-Magnetic 
Telegraph.  A.  E.  Loring.  New  York. 
18mo.     Van  Nostrand.     $0.50. 

Water  and  Water  Supply,  chiefly  in  reference 
to  the  British  Islands.  Surface  Waters.  D. 
T.  Ansted.  London.  8to.  W.  H.  Allen. 
18s. 

Zuyder  Zee— The  dead  cities  of  Holland. 
Henry  Havard.  Trans,  by  A  Wood.  New 
York.  12mo.  illus.  Scribner  k  Wel/ord. 
$3.00. 


ANNOUNCEMKNTS. 


The  following  resolution  was  adopted  at  the 
Ninth  Annual  Convention  of  the  Society,  and 

•  ordered  printed  regularly  in  the  Society  pub- 
lications: 

Whereas,  the  metric  system  of  weights  and 
measures  is  now  extensively  used  abroad; 
and  whereas,  it  is  desirable  that  the  relation 
of  the  units  of  differing  systems  be  made 
AtmiUar  to  all,  by  comparison: 

Resolved,  That  Members  be  requested,  in* 
papers  hereafter  presented  to  the  Society,  to 
write,  in  parenthesis,  weights  or  dimensions 
by  the  metric  system, in  connection  with  those 

•  of  the  system  in  general  use. 


The  H0U8K  OF  THE  SociBTT  is  at  lOi  East 
Twentieth  street,  one  door  east  from  Fourtli 
avenue,  and  near  southwest  comer  of  Gram- 
ercy  Park.  It  is  open  from  nine  o'clock 
A.  M.  to  five  o'clock  p.  M.  each  business  day 
except  Saturday,  when  it  is  closed  at  three 
o'clock  p.  M. 

The  Library  and  Conversation  Rooms  will 
also,  for  the  present,  be  open  every  Tkursdmp 
evening,  ft*om  7^  to  10  p.  u.  Members  are  in- 
vited to  avail  themselves  of  the  opportunities 
afforded  on  Thursday  evenings  both  for  con- 
sultation of  books  and  periodicals  and  for 
conversation. 
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PEOCEEIDINaS. 


Vol.  IV.,  September,    1878. 

(Up  to  Decembar  ISth.) 


MINUTES   OF    MEETINQS 

(Abstract  of  lach  u  may  be  of  general  interest  to  members.) 


OF  THE  SOCIETY. 

NovEMBEB  20th,  1878.— The  Society  met  at  8  p.  m.,  W.  H.  Paine  in 
the  chair. 

A  paper  entitled  "Submarine  Telephoning/'  by  Charles  W.  Kay- 
mond,  was  read  by  the  author,  and  discussed  by  Messrs.  G.  S.  Greene, 
Jr.,  Collingwood  and  Dresser. 

A  paper,  by  John  Bogart,  giving  the  results  of  enquiries  addressed  to 
engineeis  of  railways  in  Great  Britain  as  to  the  "Construction  of  Per- 
manent Way,"  was  read  by  the  author,  and  discussed  by  Messrs. 
Andrews,  J.  C.  Campbell,  Chanute,  Collingwood,  Dresser,  A.  Fink, 
G.  S.  Greene,  Jr.,  Haswell,  Macdonald,  W.  H.  Paine  and  Worthen. 

Decembeb  4th,  1878. — The  Society  met  at  8  p.  m.,  Vice-President 
Roberts  in  the  chair. 

The  ballots  upon  admission  to  membership  were  canvassed  and  the 
following  candidates  were  declared  elected  :  as  members,  James  E. 
Childs,  of  Rochester,  N.  Y.,  and  Malcolm  S.  Green ough,  of  Boston, 
Mabs. ;  AS  Junior,  Christopher  L.  Gates,  of  Milwaukee,  Wis. 
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A  paper,  by  D.  McN.  Staaflfer,  entitled  '*The  use  of  Compressed  Air 
in  Tnbular  Foundations,  and  its  application  at  South  Street  Bridge, 
Philadelphia,"  was  read  by  the  Secretary,  and  discussed  by  Messrs. 
OollingwooiJ,  Dresser,  Maodonald,  Boberts,  Searles  and  Striedinger. 

Dbcjember  18th,  1878. — The  Society  met  at  8  p.  m.,  W.  H.  Paine  in 
the  chair. 

A  paper,  presented  at  the  annual  meeting,  as  part  of  the  Beport  of 
the  Committee  on  Resistances  of  Trains,  giving  a  record  of  the  evapora- 
tive efficiency  of  certain  locomotives  as  calculated  by  P.  H.  Dudley,  was 
read,  and  discussed  by  Messrs.  J.  C.  Campbell,  Cooper,  Forney,  Haswell, 
Leverich,  W.  H.  Paine  and  Worthen. 


OF  THE  BOABD  OF  DIBECTION. 

November  12th,  1878. — The  Board  met,  organized,  and  the  following 
standing  committees  were  appointed  : 

On  Finance :  William  H.  Paine,  C.  Vandervoort  Smith,  George  S. 
Oreene. 

On  Library  :  Albert  Fink,  J.  J.  B.  Croes,  Thomas  C.  Clarke. 

December  4th,  1878. — Applications  for  membership  were  considered. 
Business  was  transacted  in  reference  to  arrears  of  dues.  Appropriations 
were  made. 


LIST  OF  NEW  BOOKS  ON 

ENGINEERING    AND    TECHNOLOGY. 


Astronomy.    R.  8.  Ball.     Specially  revised  the   Thames     Embankment.    1877-78.      3 

for  America  by  Simon  Newcomb.      New  Plates,  2  Diagrams.    Copy  of  the  Memorial 

York.    16mo.    llolt  dt  Co.    $0.00  Deposited  in  the  Pedestal  of  the  Cleopatra 

Books.    On  the  right  use  of  them.    Prof.  W.  Needle.  September  12th.  1878.     Imp.  4to. 

P.Atkinson.    Boston.    \&iau,  KobtrU  Bro'i.  Engimering  Office.     Is. 

$0.50.  Coal  Mine  Explosions.    John  HigBon.    Lon 

Bridge   and    Roof  Construction.     Karl  von  don.    8vo.     Ilnjvoood.    78. 6d. 

Ritter.    Trans,  by  Lieut.  Sankey.    London.  Coal  Mine  Gases  and  Ventilation.     J.  Miller. 

iSjwm.    (Announcement)  London.    Post  8vo.    Longntant,    108.6d. 

Cabiuet-Maker  ;   the  practical <  ;  Electricity  and  Magnetism.  Fleeming  Jeukin 

a  collection  of  working  drawings  with  ex-  London.  Fourth  Ed. .with  Appendix  on  the 

planatory  notes.  London.  8vo.  Wymans.  48.  Telephone  and    Microphone.     Small  Svo, 

Chart  of   the  World,  sbowiug  the  Zoo-Geo-  diagrams.    Longmam,    38.  6d. 

graphical  Regions  according  to  Alfred  Bus-  Electric    Lighting;    its   State  and  Progresa, 

sell  Wallace.    By  Dr.  Andrew  Wilson.    Size  and  its  probable  influence  upon  the  Gaa 

60  by  42  inches.    Price,  with  Handbook,  on  Interests.       John   T.    Sprague.     London, 

rollers,  varnished,  128.     W.  <£  A.  K.  John-  Svo.    Spont.    Is. 

gton,  Edinburgh  and  London.  Friction    and    Lubrication,    with    new    dc 

Chemical  Qualitative  Analysis;  a  short  course.  terminations  of  Law^s  and   of   co-efflcients 

Prof.  John    H.    Appleton.      Philadelphia.  of      Friction      by     new     methods      and 

13mo.    Cowperthwait  A  Co.    $0.90  with  new  Apparatus.     Robert  H.   Thurs- 

Cleopatra  Needle  (The):  Its   Transport  from  ton.    New  York.    IQmo.    Railroad  OoztUe. 

Alexandria  to  London,  and  its  Erection  on  $1.50. 
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Health  Mannalfl.    London.    Each  8to.    Soc. 
rVom .  C.  K.  I 
Oq  Personal  care  of  Health.  £.  A.  Parkes, 

Is. 
Food.    Albert  J.  Bemays.    Is. 
Water.  Air  and  Disinfectants.      W.    N. 

Hartley.     Is. 
Health  and  Occupations.    B.  W.  Bichard> 
son.    Is. 

Hydraulics.  Work  done  by.  and  power  re- 
quired for  fire  streams;  together  with  tables 
and  information  rel.  to  hydraulics.  Spritig- 
fleld.  Maes.  O.  A.  EUis,  16mo,  tucks. 
11.75. 

Hydrostatics  and  Pneumatics.  Philip  Mag- 
nus. (London  Science  Class  Books.)  IBmo. 
Longman  .     Is.  6(1. 

Industne**,  Britifh  Manufacturing  Industries, 
Metallic  Mining.  New  ed.  12mo.  Lon- 
don.    Stam/urd,    3fi,  6d. 

Life  Insnmnce.  algebraic  discussions  of  the 
principles  upon  which  calculations  of  logal 
net  money  values  in  i he  business  are  baaed. 
O.  W.  Smith.  New  York.  8vo.  Van 
Nastrand.     $0.25. 

Locomotive  Engines:  Embodying  the  Modern 
Practice  of  Locomotive  Engineering.  D. 
Kinnear  Clark.  Being  an  Enlargement  of 
Dempsey's  Treatise.  London.  Crotby. 
Lockwoofi  d'  Co.  (Announcement.) 
■London.  Account  of  the  Great  Buildings  of 
London.  Historical  and  Descriptive.  N. 
D'Auvres.  Autotype,  lUus.  M.  Ward  k 
Cc.    6s. 

Masonry  and  stone  cutting.  Rudiments  of— 
E.  Dobson.  (Weales  Series)  New  Ed. 
London.  12mo.  illus.  Croiby.  Lockwfhd  <it 
Co.    28.  6d. 

Microscop**,  half  hours  with  the 14th  ed. 

With  Chapter  on  the  Polariscopo  by  F. 
Kitton,  and  illustrations  by  TuffenWest. 
E.  LankeHter.  London.  12mo.  JIardwicke 
<*  Boffue.     2h.  Cd. 

3Ii8siHsippi  River.  Review  of  Humphrey's 
and  Abbot's  rep.  ou  the  physics  and  hy- 
draulics of  the  MissiiMippi  river.  Jas.  B. 
Eads.  New  York.  8vo.  Van  Nostraud. 
$0.25. 

Omsment:  Polychromatic.  100  plates  in  gold, 
silver  and  colors.  Comprisiug  upwards  of 
two  thousand  specimens  of  the  variouH 
styles  of  Ancient,  Oriental  and  Meditf>\ul 
Art.  and  inclodingtheRenaiss.ance  and  ITtii 
ISth  Centuries.  With  explanatory  descrip- 
tion to  each  plate,  and  a  General  History  of 
the  Art  of  Ornameutatiou.  A.  lluciuet, 
London.  Folio  illus.  H,  Sotheran  tfe  Co. 
£6.  (3b. 

Paluting.    By  Mesars.   Crosby.  Lockwf)od  k 
Co,    School  of  Painting  for  the  Imitation  of 
Woods  and  Marblos.  as  taught  and  pruttioed 
by  A.  R.  and  P.  Van  derBiirg,  Dircctora  of 
the  Rotterdam  Painting  luHtituliou,  London 
(Vfitht/.  Jjorkwffod  tP  Co.     (Annouiioeinent.) 
Public  Workrt  of  East  India.    Report  of  H<>h'ct 
Committer,  with  evidence.     Parliamentary 
Puhlicaiion.     6s.  (Jd. 
Pyrr)lechniHtM*  Treasury;  or  complete  art  of 
making  fireworks.    Thomas  Kentish.     Lon- 
don.     Crown   8vo.  illus.     Plates.    Chatto  db 
Windu*.    4s.  6d. 
Railway  Ac.Mdents.    Returns  for  half  year  to 
June,  1878.      London.    GovfmiHeiU  Fubli- 
cation.    Is.  3d. 
Railway"   in    East    India;    Dan  vers'  Report, 
1877-78.    London.     Farliammtary  Publica- 
tion.   2s. 


Railway  Ticket  System.  To  Whom  are  We 
indebted  for  the  Railway  Ticket  System. 
Reprinted  from  the  •*  English  Mechsnic 
and  World  of  Science,"  Aug.,  1878.  Black- 
lock.     (Manchester).     6d. 

Rule— Spiral  Slide.  Equivalfnt  to  a  Straight 
Slide  Rule,  m  feet  4  inches  long,  or  a  Cir- 
cular  Rule  13  feet  3  inches  in  Diameter 
(patent).  Fcap.  George  Fuller.  London. 
.^pons.    6d. 

Scientific  Discovery.    The  art  of G.  Oore. 

London  Crown.  8vo.  Longmans.  ISs. 

Science.    Pleasant  ways    in Richard  A. 

Proctor.  London.  Crown  8vo.  Ckatto  A 
Windui.     lOs,  6d. 

Signals— The  Morse    Universal  Flashing 

For  use  with  the  Commercial  Code  Signal 
Book  in  Fo^^gy  Weather,  by  means  of  a 
Single  Lantern  only.  W^ith  twenty-one 
handy  Niuht-Towing  Signals.  S.  R.  Elson. 
8vo.     Thacker  (('alcutta).  Is.  Os. 

Steam  EoKiue.  The  Relative  Proportions  of 
the  Steam  EuRine.  A  course  of  Lectures 
on  the  Steam  Engine,  delivered  to  the  Stu- 
dents of  Dynamical  Engineering  in  the 
Fniversity  of  Pennsylvsnia.  William  D. 
Marks,  Whitney.  Profps-^ior  of  Dynamical 
Engineering.  PhiUdelphia,  12mo,  illus. 
Lippincott.     $1.50* 

.     Text  Book  on  the 

T.  M.  Goodeve.  Loudon,  8vo,  illus.  Oo»- 
by.  Lock  wood  if-  Co . 

Submarine  Warfare,  oiTensive  and  defeosire, 
with  discussion  of  the  offensive  torpedo 
system,  its  effects  upon  iron-clad  ship 
systems,  and  its  influence  upon  future 
naval  wars.  Lt.  Com.  J.  8.  Barnes,  U.  8. 
N.  New  York.  Hvo,  illus.  20  plates.  Van 
Soxtrand.     $5.00. 

Survey  of  Hull,  Equipments  and  Machinery 
of  Steftm  Ships  cairying  iMiNsengerM.  New 
e<l.  IK78.     Loudon,  8vo,     Pewlrf.ui.     Is.  6d. 

Surveyors  Main  Uoad  Account  Bo(»k,  adapted 
f(»r  Kecpiii-,'  the  Separat«*  Accounts  of  the 
Mttint*  nnine  (.f  Main  Roads  as  required  by 
the  HiKliwavH  and  Locomotives  (Amend- 
ment) Act.  1S78.  4to,  sd.  Le  ch  (Wisbech). 
Simpkin  (I^)ndon).     48. 

Teinvering  Scale.  Color  Tempering  Scale, 
printed  in  colors,  by  the  aid  of  which  any 
one  can  accurately  temper  any  tool.  Full 
instruitious  on  H  rdening  and  Tempering 
by  JoHlma  A.  KoHe.  How  to  make  the 
Telephonr,  Pbonotiraph.  and  Microphone, 
together  with  other  valuable  information 
from  ilie  late  volumes  of  Sci^'ntific  Amcri' 
can.     New  York.      Wil^-y  d-  Son*.     $2.00. 

Vapors,  Report  of  ('<nnnil8».ion  on  Nozions 
Vapors.     Uritish  (torcrnment.     6d. 

Weaving,  The  History  and  Principles  of 
WraviutJ  by  Hand  and  by  Power,  reprinted, 
with  consideriibli*  .\dditions,  fr<im  "  Engi* 
ueerini;."  v,U\\  a  Chapter  on  I^ce-making 
Muchimry,  reprintitl  from  the  ••  Journal  of 
the  Society  of  Art*»."  Allred  Barlow.  Lon- 
don,  Hvo,  illuH.     Low,     2.')s. 

WeavlUK  by  Hand  and  Power.  The  History 
and  Prill,  iples  of.  Alt  red  Barlow.  Phila- 
deluphia,  8vo.  Henry  C.  Baird  A  Co. 
$10.00. 

Wrinkles  and  Reripes.  Edited  by  Park  Ben- 
jam;u.  Ph.  D.  Contains,  beside  the  large 
original  collection  of  vulu;ible  trade  recipes 
lor  all  cl'iH8C8  «)1  Mechanics  and  Engineers 
60  new  pa^es  of  im]><»itaut  wrinkles  and 
trade  secrets.  New  ed.  rev.  and  eul.  New 
York.      WiUy  d-  Sons. 
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ANNOUNCEMENTS. 


AnnouDcement  of  the  pnblicatioQ  of  books, 
papers  or  articIeH  by  members  of  this  Society 
is  requested  to  be  made  to  the  Secretary. 

The  annual  meeting  of  the  American  Insti- 
tute of  Mining  Engineers  will  be  held  at 
Baltimore  on  the  third  Tuesday  of  February 
next. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  CouTentlon  of  the  Society,  and 
ordered  printed  regularly  in  the  Society  pub- 
lications: 

Whereas,  the  metric  system  of  weights  and 
measures  is  now  extensively  used  abroad, 
and  whereas  it  is  desirable  that  the  relation 
of  the  units  of  differing  systems  be  made 
fkmili  r  to  all  by  comparison: 

Resolved,  That  members  be  requested,  in 


papers  hereafter  presented  to  the  Society,  to 
write,  in  parenthesis,  weigl^ts  or  dimeDStODs 
by  the  metric  system,  in  connection  with 
those  of  the  system  in  general  use. 

The  House  of  the  Society  is  at  104  East 
Twentieth  street,  one  door  from  Fourth 
avenue,  and  near  the  southwest  comer  of 
Oramercy  Park.  It  is  open  from  nine  o'dodc 
A.u.  to  five  o'clock  p.m.  each  business  d«y. 
except  Saturday,  when  it  is  closed  at  thre» 
o'clock  P.M. 

The  Library  and  Conversation  Booms  wHl 
also,  for  the  present,  be  open  every  Tkunday 
evening,  from  7>^  to  10  p.  m.  Members  are 
invited  to  avail  themselves  of  the  oppor- 
tunities afforded  on  Thursday  evenings  both 
for  consultation  of  books  and  periodicals  and 
for  conversation . 


LIST      OF     ME^IBERS. 


ADDITIONS. 

MEMBERS. 

Dateof  Elecnon. 

Childs,  James  E Chief  Engineer,  Rochester  and  Slate  Line 

R.  R.,  Rochester,  N.  V Dec.   4th,    1887 

Greenough,  Maix'olm  S.  .Boston  Gas  Light  Co.,  Boston,  Mass "  *' 

JUNIOR. 

Gates,  Christopher  L.  .  .  Ass't  Engineer  Chicago,  Milwaukee  and 

St.  Paul  R.R.,  Milwaukee,  Wis. ... 


RESIGNATIONS. 

Emslie,  Peter  (Meni])er) Oct.  lyih,  i^jS 

Ford,  James  K.        **      Oct.  I2ih,  1S7S 

HiNES,  Dauphin  S.  *'       Oct.  loth,  1S7S 

deceased. 
Reeves,  Samuel  J.  (Member, Dec.  15th,  187S 
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PROCEKDINOS. 

Vol.  IV.,  October,   November  and   December,  1878, 


MINUTES    OF    MEETINGS, 

(Abstract  of  such  m  miy  Ix*  of  general  intercKt  to  members.) 


[Note. — The  number  of  the  Society  Transactions  issued  at  this  time  is 
consecutively  headed  as  that  for  October.  1878.  The  next  number  will 
be  the  descriptive  memoir  and  statement  made  by  the  Committee  on  the 
exhibit  of  American  Engiueerinp  in  Paris  in  1878,  reported  at  the  Annual 
Meeting  and  then  ordered  published  in  the  Transactions  of  the  Society. 
Its  length  is  that  of  two  ordinary  numbers,  and  it  will  be  issued  as  for  the 
months  of  November  and  December. 

The  proceedings  have  been  in  fact  brought  up  to  the  end  of  the  year 
1878,  the  minutes  of  all  the  meetings  of  that  year  having  been  printed 
Below  is  given  a  short  abstract  of  the  proceedings  of  meetings  held  since 
the  beginning  of  the  year.  A  more  detailed  report  will  be  published  in 
the  regular  Proce^'dings  issued  for  January.] 

At  the  regular  meeting  of  the  Society,  held  January  3d,  1879,  the  vote 
upon  amendments  to  the  Constitution  and  By-Laws  was  canvassed,  and 
the  recommendations  made  at  the  Annual  Meeting  as  to  the  adojotion  or 
rejection  of  the  several  amendments  were  in  each  case  carried. 

The  President,  W.  Milnor  Boberts,  anncmnced  that  he  was  about  to 
visit  Brazil,  professionally,  and  made  a  short  address.  A  committee  was 
appointed  and  a  preamble  and  resolutions  reported  by  it  on  the  subject  of 
the  departure  of  the  President  were  adopted. 

At  the  meeting  of  January  15th,  the  subject  of  discussion  was  Resist- 
ances of  Rolling  Stock. 
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At  the  meeting  of  February  5th,  the  balIof«  for  place  of  next  Conven- 
tion were  canvassed,  and  it  was  found  that  the  City  of  Cleveland  had  a 
majority  of  th'e  votes.  William  H.  Bradley,  of  Boston,  and  Hamilton 
Smith,  Jr. ,  of  San  Francisco,  were  elected  members. 

A  paper  on  the  Electric  Light  was  road  by  Stephen  Chester. 

At  the  meeting  of  February  19th,  a  paper  on  Gelatine  Dynamite  wa» 
read  by  Julius  H.  Striedinger. 


LIST  OF  NEW  BOOKS  ON 

ENOINEERING    AND    TECHNOLOGY. 


Architecture.  A  Handbook  of  Formula 
Tables  and  Memoranda  for  Architectural 
Surveyors  and  others  engaged  in  Building. 
12th  ed.,  re-written  and  enlarged.  John 
Thomas  Hurst.      London.     32mo.    Spont. 

58. 

Arithmetic.  Intuitive  Calculations,  or  Easy 
and  Compendious  Methods  of  Perlorming 
the  varioiiH  Arithmetical  Operations  re- 
quired in  Commercial  and  Business  Trans- 
actions. (Weale's  Series.)  25th  ed  ,  cor- 
rected and  eulfti^ged  by  J .  K .  Young.  Daniel 
O'Gorman.  Loudon.  12aio.  Crosby  Lock- 
wood.    38.  6d. 

Oar  Builder's  Dictionary.  New  York.  8vo. 
Railroad  Gazette    (Announcement.)    $l.7S. 

Cast  Iron  Pipes.  ErueMt  Benedict.  London. 
8vo.     Spans.    6d. 

Centennial  Exhibition.  Official  Report  de- 
scriptive of  the  Grounds  and  Buildings  of 
the  U.  S.  International  Exhibition.  Ulus- 
trated  with  Views  of  the  Buildings  and  their 
Ground  Plans,  and  tho  Official  Situation 
Plans.    Imperial  8vo.    Lippincott.    $5.00. 

Chemistry.  Elements  of  Modern  Chemistry. 
Ad.  WUrtz.  Paris.  Trans,  and  Ed.  by  Wm. 
H.  Green.  Philadelphia.  Illus.  Lippincott. 
(Announceihent) 

A  Treatise  on  Chemistry.    Professors 

Roscoe  and  Schorlemmer.  Manchester. 
Vol.  II.  Metals.  Illus.  AppUton.  (Annouce- 
ment.) 

Coal:  lis  History  and  Uses,  by  Professors 
Green,  Mial.  Thorpe.  Riicker  and  Marshall. 
New  York.    8vo.    Macmillan.    $4. 

The    History   of   Coal;   a  Lecture  at 

Kings  College.  Thomes  Wiltshire.  Lon- 
don.   8vo.    Sprms.    Is. 

Mine  Gases  Ventilation,  and  Gases  in- 
closed in  coal.  J.  W.  Thomas.  London. 
Svo.    Longman*.    lOs.  6d. 

Compressed  air:    Trausmission  of  power  by 

.    Rob.  Zahner.     New  York.    Van 

Nostrand,  Science  Scries  No.  40.  Van 
Nostrand.    $0  50. 

Dictionary  of  Scientiac  Term*.  William  Ros- 
siter.    London.    8vo.  illus.    Collins.  3s.  6d. 

Drawing  Instruments.  Treatise  on  Mathe- 
matical   with  hints  on  coloring 

and  drawing.  W.  F.  SUnley,  New  York, 
6tb  ed.  8vo.  illus.    Spont.    $2.40. 

Elasticity— from  "Encyclopedia  Buttanica." 
W.  Thomson.    Edinburgh.    4tO.  Black.  4b. 


Electric  Lighting  ;  it«  sUte.  progress  aodr 
probable  influence  on  gas  interests.  J.  T. 
Sprague.    New  York.     Svo.    Spon.    $0.40. 

on   the    present  state   of;    J.  N. 

Shoolbred,  Loudon.    Svo.    Hardwieke.  Is. 

Light ;  its  past  history  and  present  posi- 
tion. T.  C.  Hepworth.  London.  12mo. 
illus.     RoutUdge.     Is. 

An  Illustrated  Guide  to  its  Prodoc- 

Uon,  Cost  and  Practical  Application.  With 
Descriptions  of  the  various  Inventions  now 
before  the  Public.  London.  12mo.  Ward 
and  Lock.    Is. 

Encyclopedia  of  Civil  Engineering  ;  Cresy'a. 
1  vol.  Svo.  Longman,  London.  WorthingUm, 
New  York.    $13.50. 

Engineers  ;  Aide-Memoire  for  the  use  of  of- 

.  ttcers  of  Royal  Engineers.  Compiled  by 
Colonel  A.  C.  Cooke,  C.  B..  R.  E  ,  with  Con- 
tributions and  Assistance  from  other  Of- 
ficers Vol.  1.  Formula),  Tables,  Militaiy 
Statistics,  and  Memoranda  for  the  Field. 
London.  Svo.  Gwtmment  Publication.  12s, 
6d. 

Calvert's  Pocket  Book  and  Annual  for 

Engineers,  Mechauics  and  Builders.  Lon- 
don. 12mo.  Ileywood.  Is. 

Engines,  Single  and  Compound;  their  relative 
merits.  Portsmouth,  EngUmd.  Grijkn. 
4s.  6d 

Field  Engineer.  A  Handy  Book  of  Practice 
in  the  Survey.  Location  and  Track  Work  of 
Railroajls.  William  Findiay  Shank,  C.  E., 
Chief  Engineer  of  the  Cunstructiou  of  the 
Metropolitan  Elevated  R.  R.,  New  York. 
Van  JS'ostrand.    (Announcement.) 

Gas.  The  history,  manufacture,  distribntion 
and  economical  consumption  of  coal-gas;  a 
lecture  by  Samuel  Hunter.  Manchester, 
England.    Svo.     Cornish.    Is 

Gunpowder  and  Gun  Cotton  ;  notes  on.  Brit' 
ish  Government  publication,  London.     Is. 

Gun,  ram  aud  torpedo  ;  with  diagrams  and 
illustrations.  Portsmouth,  England.  CfriMn. 
88.  6d. 

Hampton  Tracts.  Condensed  Statements  of 
the  Fundamental  Laws  of  Health.  Com- 
prising :  No.  1.  Health  Laws  of  Moses;  No. 
2.  Duty  of  Teachers  ;  No.  3,  Preventable 
Diseases;  No.  4,  Who  Found  Jamie;  No.  6, 
A  Haunted  House.  Edited  by  Stephen 
Smith,  M.D.,  General  S.  C.  Armstrong,  Miss 
H.  W.  Ludlow,  and  others.  I61110.  Putnam. 
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New  York.    80.  p«r  onmbar;  $5  per  hiiii> 

dred;  $40  p«r  thouMnd. 
Heftt.  An  elementary  trefttiae  on  Heat.    Wm. 

Oamett.    ad  ed.,  rer.  and  enl.    London. 

8iro.    BelL    3s.  M. 
Health,  Dangers  to .   A  practical  gnide  to 

domestic  sanitary  defects.     T.  P.  Teale. 

London.    8to.    ChMrckUL    10s. 
Healthy  Houses.    Fleemlng  Jenkins.    Edin- 

Imrgb.    8vo.    Plates.    Douglas.    2s.  Od. 
Heslth  Primers.    Edited  by  eminent  medical 

and  scientific  men  of  London. 
1.   Alcohol,  its  nse  and  abnae.     W.  8. 
Greenfield,  H.  D. 

3.  Exercise  and  Training.    0.  H.  Bolfs, 
MD. 

8.  Prematore  Death  ;  its  promotion  or 
prevention. 

4.  The  House  uid  its  Sorronndings. 
Square  18mo.    AppUtom.    Mew  York.   Each 
$0.40. 

—  .    Edited  by  J.  Langdon  Down, 

Hennr  Power,  J.  Mortimer*OranTille.  aud 
John  Tweedy.  Alcohol,  its  use  and  abase. 
The  House  and  its  Surrounding.  Exercise 
and  Training.  Premature  Death ;  its  pro- 
motion and  prevention.  London.  Fools- 
cap. 8ro.  (Sameasabore.  English  edition.) 
Hardwieke  <£  Bogue,    Each  Is. 

Hydraulic  Eogineering.  The  Hempstead 
Storage  Reservoir  of  Brooklyn:  its  euffueer- 
ing  theory  uid  results.  Samuel  McElroy. 
Hew  York.    8ro.     Vcm  Nottrand.    $0.50. 

Hydrometir.  Manual  of .    2d  ed..  illns. 

Portsmouth.  England.    Griffin.    3s.  6d. 

Hydrostitlos  and  Pneumatics.  P.  Hsgnus. 
London  Scienoe  Class-books.  18mo.  Long- 
nan't,    2s. 

Hip  Drawing.  A-  Oardiner.  London.  4to. 
UmgheM,    Is. 

Mechanics.  Appleton's  Cyclopedia  of  applied 
Mechanics.  Kew  ed.  Ed.  by  P.  Benjamin. 
New  York.    Appleiom,    (Announcemeut.) 

Metal  Work  :  A  series  of  more  than  1.200  of 
the  best  Examples  which  have  attracted  at- 
tention at  the  varioua  International  Exhlbi- 
tlona.  with  treatises  on  the  principal  Indus- 
tries which  have  produced  them.  By  O. 
W.  Yapp,  Assistant  Commissioner,  and 
Compiler  of  the  OiHcial  Catnlogues  of 
the  Oreat  English  International  Exhibition. 
London.    Imp.  4to.     Virtue  ^  Co.    X2  6s. 


Mineralogy  and  Lltholo|^.  A  mannaL  Prof. 
James  D.  Dana.  Mew  York.  12ma  WiUjf*t. 
$2  00. 

KewYorklUastrated.   4ta   Appidon.   $0.60. 

Railwajrs,  Continnoas  Brakes.  Betum. 
London.  Britith  Fiarliammtarf  PubKeatioH, 
Od. 

Science  for  all.  Edited  by  Robert  Brown. 
Vol.  I.  Illustrated.  London.  Boy.  8vo. 
CoMtelL    9d. 

Ship— The  Polyspherio  ship  and  ipeed  al 
sea.  C.  M.  9amus.  London.  8vo.  Stai^ 
ford.    ls.6d. 

The   War  Ships  of  Europe.    Hlns. 

Portsmouth,  England.    Oriffim,    10s.  6d. 

Statics  and  Hydrostatics,  Elementary.  J. 
Hamblin  Smith.  London.  8vo.  Riwimg' 
ton*.    Os. 

Steam  and  Steam  Engines,  Land,  Marine  and 
Locomotive.  Henry  Evers.  8d  ed„  rev. 
and  enl.  (Collins'  advanced  Scienoe  Series.) 
London.    12mo.    CoUinM.    8s. 

Steam  Eogine  ;  Manual  of  the — —  and 

other  prime  movers.  W.  J.  M.  Eankine. 
0th  ed..  revised  by  W.  J.  Millar.  London, 
8vo.    Griffin.    12s.  6d. 

Steam  Vessels.  Power  and  speed  of —— — 
Calculated  by  rules  adopted  for  vessels  of 
all  types.  W.  Bury.  Mew  York,  8vo.  Spom. 
$1.40. 

Stevenson.  Life  of  Robert  Stevenson,  Civil 
Engineer.  D.  Stevenson.  New  York,  ito. 
Plates.    Spont     $8.00. 

Surveyiog—Nautical  fh»n   *' Alston's 

Seamanahip."  Portsmouth,  England. 
GHffin.    2s.  6d. 

Telepnone;  the  Speaking  Telephone.  Electrio 
Light,  and  other  recent  electrical  inven- 
tions. Oeorge  S.  Prescott.  Mew  edition 
enlarged,  with  illustrated  descriptions  of 
Edison's  inventions.  Mew  York,  8vo,  illns. 
AppUton.    $4.00. 

Telegraph— Instructions  for  Testing  Tele- 
graph Lines,  and  the  Technical  Arrange- 
ments of  Offices.  Written  on  behalf  of  the 
Government  of  India,  under  the  Orders  of 
the  Director-General  of  Telegraphs  In  India. 
Vol.  L  L.  Schwendler.  London,  8vo. 
Trubner.    12s. 

The  Telegraph  In  America;  its  pro- 
moters and  noted  men.  J.  D.  Beid.  Mew 
York,  8vo,  iUus.    JMrb^Broi.    $$.00. 


ADDITIONS  TO 


LIBRARY    AND     MUSEUM. 


Tram   Administration    des    Ponts  et 
Chausees.  Paris: 
Annates,  September,  October,  November,  De- 
cember, 1878. 

From   Aeronautical  Society  of  Great 
Britain.  London ; 
Fted.  W.  Breary,  Hon.  Secretary.    Bi^ports 
from  1860  to  1877,  inclusive. 

From  American  Chemical  Society.  P. 
Ccssamajor,  Secretary,  New  York  : 
Proceedings,  Vol.  L  and  Nos.  1.  2  and  8,  Vol, 

n. 

Prom  American  Institute  Mining  En- 
gineers, Thomas  M.   Drown,  Secre- 
tary. Easton,  Pa.: 
An  Improved  Universal  Suspended  Hydranlio 
lUL   J.A.  Herriok.    EMfam,  Pa,    1879. 


Imperfections  in  Surveying  Instruments.  J. 
Hy.  Harden.    Easton.  Pa.    1879. 

New  Determinations  of  the  Coefficients  of 
friction  of  Lubricated  Journals,  and  on  the 
laws  governing  such  friction.  R.  H.  Thurs- 
ton.   Easton,  Pa.    1878. 

Notes  on  the  Result  of  an  Experiment  with 
the  Wheeler  Process  of  combining  Iron  uid 
Bteel  in  the  head  of  a  Rail.  W.  £.  C.  Coxe, 
Easton.  Pa.    1878. 

Proceedings  of  the  Meeting  at  Lake  George 
and  Lake  Champlain.    Easton.  Pa.    1878. 

The  Butler  mine  fire  Cut-oiE.  H.  8.  Drinker. 
Easton.  Pa.    1879. 

The  Heat  of  the  Comstock  Mines.  Prof.  J.  A. 
Church.    Easton,  Pa.    1878. 

The  Jenks  Corundum  Mine.  Macon  Co., 
North  Carolina.  B.  W.  Raymond.  Easton, 
Pa.    1878. 


Digiti 


ized  by  Google 


138 


The  Mechanical  work  performed  in  heating  the 
Blast  Prof.  B.  W.  Frazier,  Easton,  Pa. 
1878. 

From  American  Iron  and  Steel  Institute. 
Jamea  M.  Swank,  Secretary,  Philadel- 
phia : 
Directory  to  the  Iron  and  Steel  Works  in  the 
United  States,  corrected  to  September  Ist. 
1878.    Philadelphia.    1878. 

From  Edward  R.  Andrews.  Boston  ; 
The  Teredo  and  its   depredations.    Extract 
from    the   Archives   of   Holland.    Vol.    1. 
Translated  by  Edward  R.  Andrews.    New 
York.    1878.    (Copies  for  DistribuUon.) 
Two   Photographs    of  a   Creosoted  Railway 
•    Sleeper,  twenty  years  in  use  on  the  North 
Eastern   Railway   of  England. 

From  Argentine  Scientific  Society.    D. 
F^lix  AmorettI,  Secretary,    Buenos 
Ayres: 
Annals  of  the  Society.    August,  October,  No- 
vember, 1878. 

From    Austrian  Society  of  Engineers. 
£.  R,  Leonhardt.  Secretary.  Vienna  : 
Wochenschrift  and  Zeitschrift  of  the  Society, 
from  March  to  June,  1878,  inclusive. 

From  John  W.  Baoon.  Danbnry.  Conn. : 
Twenty-sixth  Annual  Report  of  the  Railroad 
Commissioners  of  Connecticut.    Hartford, 
Conn.     1878. 

From  Gen.  John  O.  Barnard,  U.  S.  A., 
New  York  ; 
Report  of  the  Board  of  Officers  appointed  to 
examine  the  works  in  progress  of  cnustruct- 
ion  by  James  B.  Eads.  at  the  mouth  ot  the 
Miasissippi  River.    Washington.    1879. 
From  Gen.  8.  V.  Benet,  (  hief  of  Ord. 
nance,  U.  S.  A..  Washington  : 
Annual  Report  of  the  Chief  of  Ordnance, 
1878.    Washington.    1878. 

From  Charles  E.  Billin.  Philadelphia  : 
Report  of  Progress  in  the  Juniata  District,  on 
the  Fossil  iron  ore  beds  of  middle  Pennsyl- 
vania.     John    H.    Dewees.     Harrisburgh, 
Pa.    1878. 

From  Boston  Public  Library: 
Bulletin  of  Library.     October.  1878.    Boston. 
From  British  Board  of  Trade,  London  : 
British  Trade  Journal.    September  1st,  1878. 
London. 

From  W.  D.  Bullock.  Pawtnoket,  R.  I.: 
Lithograph,  Corliss'  Pumping  Engine.    New 
York.    1878. 

From  Burean  of  Edocation,  Washing- 
ton : 
The  training  of  Teachers  in  Germany.  Wash- 
ington.   1878. 

From  Bureau  of  NavigaUon,    Washing- 
ton : 
The  American  Ephemeris  and  Nautical  Alma- 
nac, for  the  year  ^881.    Washington.    1878. 
From  Hon.  Allan  Campbell,  New  York: 
Reports  of  the  Department  of  Public  Works, 
of  the  City  of  New  York.    Quarters  ending 
June  30th  and  September  30th,  1878.   Allan 
Campbell,  New  York  1878. 

From  E.  S.  Chesbrough.    Chicago. 
Second  Annual  Report  of  the  Department  of 
Public  Works  of  Chicago.  £.  8.  Chesbrough. 
Chicago.    1878. 

From  Civil  Engineers  Club  of  the 
Northwest.  L.  P.  Morehouse,  Secre- 
tary.   Chicago; 


Economical  Height  and  minimum  material  in 
Bridges  of  various  designs.  C  H.  Tutton. 
Chicago.    1878. 

On  the  Improvement  of  Prairie  Boads  and 
Streets.    T.  J.  Nicoll.    Chicago.  1878. 
From  Francis  J.  Ciineros,  Puerto  Bor- 
rio,  U.  8.  of  Colombia; 

Report  on  the  Construction  of  the  Antioquia 
Railroad.  F.  J^  Cisneros.  New  York. 
1878. 

Report  on  the  Constmction  of  the  Canoa  Rail- 
way. (U.  S.  Colombia).  F.  J.  Cisneros. 
New  York.     1878. 

From  H.  Wadsworth  Clarke,  Syracuse, 
N.  Y. 

Mayor's  inaugural  address  and  reports  of  De- 
partment of  the  City  of  Syracuse .  1 877-78. 
Syracuse.    1878. 

Report  of  the  Pennsylvania  Board  of  the 
Pennsylvania,  Ohio  and  West  Virginia. 
Boundary  Commission  for  1878.  Harris- 
burg.     1879. 

From  Commissioners  of  Second  Geolo- 
gical Survey  of  Pennsylvania.  W, 
A.  Ingham.  Secretary.  Philadelphia: 

Catalogue  of  the  Geological  Museum.  Chas. 
£.  HaU.     Uarrisburg.     1878. 

Report  of  Progress  in  the  Beaver  River  Dis- 
trict  of  the  Bituminous  coal  fields  of 
Western  Pennsylvania.  I.  C.  White. 
Harrisburg.  Pa.     1878. 

Report  of  Progress  in  the  Fayette  and  West- 
moreland District  of  the  Bituminoos  coal 
fields  of  Wesiem  Pennsylvania.  J.J. 
Stevenson.    Harrisburg.     1878. 

Report  of  Progress  in  the  Juniata  District,  on 
the  Fossil  Iron  ore  beds  of  middle  Pennsyl- 
vania.   J.  H.  Dewes.     Harrisburg.    1878. 

Special  report  on  the  Trap  Dykes  and  Azoic 
Rocks  of  Southeastern  Pennsylvania.  T. 
Sterry  Hunt,    Hkrrisburg.    1878. 

The  Brown  Hematite  Deposits  of  the  SUnro- 
Cambrlan  Limestones  of  Lebigh  Co.  F. 
Prime,  Jr.    Harrisburg.    1878. 

Two  hundred  Tables  of  Elevation  above  Tide- 
Level  of  the  Railroad  Stations,  Summits 
and  Tunnels  ;  Canal  locks  and  Dams.  River 
Riffles,  &c.,  in  and  around  Pennsylvania. 
Charles  Allen.    Harrisburg.    1878. 

From  J.  D.  Cooke.    Toledo.     Ohio. 

Annual  reports  of  Toledo  Water  Works  from 

,1873  to  1877  inclusive. 

From  J.  James  R.  Croea.    New  York: 

An  Act  incorporatinff  the  Newark,  V.J. 
Aqueduct  Board.    Newark,  N.  J.     1860. 

Constitution  and  By-laws  of  the  Newark,  N. 
J.  Aqueduct  Board.     Newark,  N.J.    1860. 

Reports  of  the  Newark,  N.  J.  Aqueduct 
Board  from  1870  to  1877  induaive. 

Some  notes  on  Sewers.  J.  J.  R.  Croes.  New 
York.    1879. 

From  Joseph  P.  Davis,  Boston: 

Second  Annual  Report  of  the  Boston  Water 
Board,  year  ending  April  SOth,  1878. 
Boston.    1878. 

From  C.  P.  Dudley,  Philadelphia: 

The  Chemical  Composition  and  Physical 
Properties  of  Steel  Rails,  and  does  the 
wearing  power  of  Steel  Rails,  increase  with 
tbe  hardness  of  the  steel?  C.  P.  Dudley, 
Philadelphia.    1878. 

From  H.  T.  Eddy.    New  York: 
A  new  General  Method  in  Graphical  Statios. 
H.   T.  Eddy,  0.  E.  Ph.  D.    New  York. 
1878. 
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l^m  CiTil  Enginen  Cinb  of  PbiUdeU 
phia.    Cbarlea  £.  BilUn,  Secretary. 
Philadelphia: 
ConsUtnUon  and  By-laws  of   the  Civil  En- 
Rineers  Club  of  Philadelphia.  Philadelphia. 
1879. 
Memorial  of  the  Engineers  Clab  of  Philadel- 
phia and  Citizens  of  the  State  of  Pennitylva- 
nia  to  the  menibers  of  the  Senate  and  House 
of  the   RepresenUUves.      1878-9.      Phila- 
delphia.   1878. 
On  the  proposed  removal  of  Smith's  Island. 

Prof.  L.  M.  Haupt.    New  York.     1878. 
Water  Supply  to  a  Stamp  Mill  in  Veneznela 
with  notes  on  Kutter's  formula.    Wm.  A. 
Biddle.    New  York.    1878. 

From  Joseph  Fales,  Troy,  N.  Y.  : 
Twenty-third  Annual  Report  of   the  Water 
Commissioners  of  Troy.    Troy.     1878. 
From  Charles  E.  Fowler,  New  Haven, 
Conn. : 
Proposal  for  Superstructure  of  Lewis'  Bridge, 
over  gninnipiac  River,  at  the  croxaing  or 
Middletown  Avenue,  between  New   Haven 
and   East  New  Haven.  Conn.    New  Haven, 
Conn.     1878. 

From  Franklin  Institute.  Philadelphia  : 
Journal  of  the  Institute  for  October  and  No- 
vember 1878.    Philadelphia.     1878. 

From  George  H.  Frost,  publisher  En- 
gineering News,  New  York  : 
Bearing  Piles.     B.  Herinj<.  Chicago.     1878. 
Desciiption    of   Boston    fVater  Works.    Chi- 
cago.   1878. 
Humber's  Water  Supply  for  Cities  and  Towns. 
Parts  1,  2.  3.    Chicago.    1878. 

From  Fred,  de  Funiak,  Louisville.  Ky. : 
Itemized  Statement  of  Car  repairs  and  ex- 
penses   of  Louisville   and    Nashville   and 
South  and  North  Alabama  Kailroads,  year 
ending  June  80th.  1878.    Louisville.    1878. 
From  David  M.  Greene.    Troy.  N.  Y. : 
Twenty-third    Annual    Report   of  the  Water 
Commiiti«ioners  of  the  City  of  Troy,  for  the 
yew  J877.    Troy.    1878. 

From  George  S.  Greene,  Jr.,  New  York: 
Annual  Report  of  the  Department  of  Docks, 
City  of  New  York.  1878.    New  York.    1878. 
(4  copies.) 

From  B.  M.  Harrod,  New  Orleans  : 
The  Levees  of  Louisiana— their  condition  and 
requirements.    B.    M.    Harrod.    New   Or- 
leans.    1878.    (3  copies.) 

From    Hartford   Steam  Boiler  Inspec- 
tion and  Insurance  Company.  Hart- 
ford: 
ApwM^l  Reports  for  1877  and  1878. 

From  John  W.  UUl,  Cincinnati : 
On  the   Exploeion  of  the  Steamer  Pat.  Cle- 
burne.   J.W.Hill.    New  York.     1878. 

From  Gen.  A.  A.  Humnbreys,  Chief  of 
Engineers,     9.    S.    A.,    Washington. 
D.  C.  : 
Statement  ahowing  Rank,  Duties  and  address 
of   OiBcers   of  the   Corps   of    Engineers. 
George  H.  Elliot 
Annual  Report  on  the  Improvement  of  the 
Sonth    Pass,    showing    condition   of    the 
works,  June  SOth.  1878.  Capt.  M.  R,  Brown. 
(Copies  for  distribution.) 
Estimates  of  amount  required  for  the  pro- 
tection from  overflow  or  the  sites  of  fortifi- 
cations on  the  Delaware  River,  and  also  an 
estimate  of  the  cost   of  repairs   at  Sandy 
Hook.  New  Jersey.    William  Ludlow. 


Excessive  damages  awarded  in  cases  arising 
out  of  the  Improvement  of  Fox  and  Wia- 
co..ain  Rivers.  Charles  Devens.  (3  cop- 
ies.) 

Information  in  relation  to  the  improvement 
of  the  channel  and  harbor  of  Mobile  Bay. 
Capt.  A   N.  Damrell.     {2  copies.) 

luforniation  in  relation  to  superintendence, 
management  and  repair  of  the  Louisville 
and  Portland  Canal  for  the  year  ending 
Decerabiiig  3Ut,  1878,  and  fixing  rates  of 
tolls  for  the  current  year.  Gen.  O.  Weitzel. 
(2  copies  ) 

Information  as  to  the  results  of  examinations 
of  Westport  Harbor  and  Woods  Hall,  Mass. 
Gen.  G.  K.  Warren.    (2  copie«.) 

Information  relating  to  the  surveys  in  the 
territory  went  of  the  MlRRiHRippi  River, 
recommending  appropriations  for  continu- 
ing the  same,  and  trausniititng  views  of 
the  Chief  of  Engineers,  concerning  a  report 
of  the  National  Academy  of  Sciences.  (2 
copies.) 

Information  relating  to  the  transfer  by  the 
State  of  Michifzan  to  the  United  SUtes,  of 
the  St.  Mary's  Falls  C«nal,  Michigan.  Gen. 
G.  Weitzel.     (2  copies.) 

Six  maps  exhibiting  some  of  the  operations 
of  the  Civil  War  : 

(1  )  Atlanta  Campaign  in  five  sheets. 
(2.)  Operations  in  front  of  Atlanta. 
(3.)  Chatanooga. 
{4.)  Franklin. 
(6.)  Knoxville. 
^(6.)  Marches  of  the  United  States   iorces 
under  General  Sherman . 

Plans  and  eHtimates  for  relieving  defects  in 
the  main  system  of  sewerage  of  Washington 
City.    8.  L.  Phelps.    (2  copies.) 

Report  of  the  Board  of  Engineers  upon  the 
Improvement  of  the  low-water  navigation 
of  the  Mississippi  River  below  Cairo.  HI. 
(2  copies. ) 

The  report  of  the  Board  of  OlBcers  appointed 
to  examine  the  works  in  progreM  of  con- 
struction by  James  B.  Fads,  at  the  mouth 
of  the  Mississippi  River.     (2  copies.) 

Reptort  on  Bridging  the  Mississippi  River  be- 
tween St.  Paul  and  St.  Louis.  Gen.  G.  K. 
Warren. 

Report  of  Chairman  of  the  Joint  Commission 
for  the  completion  of  the  Washington 
Monument,  showing  progress  of  work  and 
amount  of  money  expended.  W.  W.  Cor- 
coran.   (2  copies.) 

Report  of  Chief  of  Engineers  relative  to  Point 
San  Josfj  Miliury  Reservation.  Brig.-Gen. 
A.  A.  Humphreys.     (2  copies.) 

Report  of  the  Chief  of  Engineers  upon  the 
survey  of  the  landing  front  at  Muscatine. 
Iowa.    Maj.  F.  U.  Farqnhar.    (2  copies.) 

Report  upon  the  construction  of  a  harbor  of 
refuge  near  Cincinnati.    (2  copies.) 

Reports  on  examinations  of  Big  Sunflower, 
Coldwater  and  Tallahatchie  River.  Miss.; 
of  Upper  Red  River.  La.  and  Tex.,  and  of 
Little  River  and  Fouche  la  Feve  River, 
Arkanaas.  Capt.  W.  H.  H.  Benyaurd.  (2 
copies.) 

Report  upon  Improvement  of  Harlem  River. 
Gen.  John  Newton.    (2  copies.) 

Report  on  Missouri  River  near  Glasgow,  Mo. 
Maj.  C.  R.  Suter.     (2  copies.) 

Report  upon  the  Muskingum  River,  Ohio. 
Col.  Wm.  E.  Merrill.    (2  copies.) 

Reports  of  results  of  surveys  of  the  ports  of 
Foul  weather.  Port  Orford,  Coos  Bay,  Alsea 
and  Coquille  River,  Oregon.  Col.  John  M. 
Wilson.    (2  copies.) 
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Beport  on  fh«  Soietitiflo  SaifTeys  of  the  Terri- 
tories made  bj  the  National  Academy  of 

Sciences.    O.  C.  Marsh.    (Q  copies.) 
Reports  on  the  sources  of  the  Mississippi.  St. 

Oroix,  Chippewa  and    Wisoonsin   Rivers. 

Capt.  C.  J.  Allen.    (3  copies.) 
Report  npon  Stannton  River.  Virginia.    S.  T. 

Abort.    (2  copies.) 
Report  of  a  survey  of  the  bar  at  the  month  of 

the  Colombia  River.  Oregon.    Mi^.  O.  L. 

Gillespie.    (2  copies.) 
Report  of    Survey   of     Connecticut   River. 

Generals  G.  K.  Warren  and  Theo.  G.  Ellis. 

(2  copies.) 
Report  of  tne  survey  of  the  Kentucky  River 

and  ito  tributaries.    CoL  Wm.  £.  Merrill. 

(2  copies.) 
Report  upon  survey  of    Manasquan   River. 

New  Jersey.      Geo.    J.    N.  Macomb.     (3 

copies.) 
Report  of  the  surveys  made  of  the  Bilssissippi 

River,  at  and  near  Alexandria,  Mo.,  and  of 

the  Harbor  of  Qnincy,  111.    MaJ.  F.  U.  Far- 

quhar.    (3  copies.) 
Report  on  the  survey  of  the  New  River.  Vs., 

from  the  Lead  Mines  in  Wjthe   County, 

to  the  mouth  of  Wilson  Creek  in  Grayson 

County.    Col.  W.  P.  Cralghill.    (2  copies.) 
Report  in  relation  to  the  survey  of  tbe  Red 

River,      Oapt.  W.   H.    B.  Benyaurd.      (2 

copies.) 
Report  of  tbe  survey  of  Shrewsbury  River, 

New  Jersey.    Col.  W.  Ludlow.    (2  copies.) 
Repori  on  the  surveys  of  tbe  Territories.    O. 

C.  Marsh.    (2  copies). 
Reports  on  surveys  of  Tonis  Bayou.  Bayous 

Pierre,   and    Wiosey.  and   Lakes  Bayou, 

Pierre    and    Canasanier.    Louisiana    and 

Bayou  Bartholomew,  Arkansas.    Capt.  W. 

H.  H.  Benyaurd.     (2  copies.) 
The  survey  of  the  Allefihany  River.     Col. 

Wm.  E.  Merrill.    (2  copies.) 
The  Survey  of  Missouri  River  at  Cedar  City. 

Mo.    Mig.  C.R  .  Suter.    (2  copies.) 
Title  to  certain  lands  in  the  work  on  Muscle 

Shoals  Canal,  Tennessee  River.     Capt.  W. 

R.  King.    (2  copies.) 
U.  S.  Geologioil  Exploration  of  the  Fortieth 

parallel.      Systematic    Geology.      Vol.    1. 

Clarence  King. 

From  Institution  of  Civil  Engineers  of 
Ireland.    John  C.  Smith,   Secretary. 
Dublin  : 
By-Laws  and  Regulations  of  the  Institute. 

Dublin,  1874. 

From  Institution  of    Civil  Engineers, 
publications  edited  by  James  Forrest. 
Secretary.  London,  as  follows  : 
Minutes  of  Proceedings,  Vols.  LIU.  and  LIV. 

London.  1878. 
Abstrsot  of  papers  in  Foreign  Transactions 

and  Periodicals.    Part  4.    1877-8. 
Bridges  on  the  Punjab  Northern  State  Rail- 
way : 
Ravi  Bridge.    R.  T.  Mallet 
Alexandra  Bridge.    Henry  Lambert. 
The  Thelum  Bridge.    F.  M.  Avem. 
The  Chalk  Water  Supply  of  Yorkshire.    J.  R. 

Mortimer. 
Coal  Washing  Apparatus  of  Besseges,  France. 

J.  B.  Marsant. 
Tbe  Construction  of  Steam  Boilers  adapted 

for  very  high  pressure.     James  F.  Flan- 

nery. 
The  Design  generaUv  of  Iron  Bridges  of  very 

large  span  for  railway  trafllc     Thomas  C. 

Clarke. 


Draining  and  Improving  1.500,000  acres  of 

desert  land.    George  Wilson.  • 

Experiments  on  the  Heights  of  Jets  ttom  the 
hydrants  of  the  Kingston  Water  Works, 
Jamaica.    Felix  Target 
Note  on  the  Eddystoce  Lighthouse.  James  N. 

Douglas. 
Portland   Cement.   Concrete   in  Arches  and 
Portiand  Cement  Mortar.     Charles  Colaon. 
Portland  Cement  Concrete.     John  W.  Sande- 

man. 
Report  of  the  Proceedings  st    the  Annual 
Meeting  of  the  Institute,  December  18th. 
1878. 
A  Skeleton  Pontoon  Bridge.    B.  W<  Blood. 
The  Victoria.  Albert  and    Chelsea  embank- 
ments of  the  River  Thames.  Edward  Baxsl- 
gette. 

From  the  Institution  of  Engineers  and 
SbipbuUders.  W.  J.  Millar,  Secretary, 
Glasgow,  Scotiand  : 
Transactions  of  the  Institute.  Vol.  XXL,  1878. 
From  the  Institution  of  Mechanical  En- 
gineers. Walter  R.  Browne,  Secretary, 
London; 
Proceedings,  June  and  October,  1878. 

From  John  B.  Jervis.  Rome,  N.  T. : 
A  Lecture  on  Industrial  Economy.    John  B. 
Jervis.  ,  Rome,  N.  Y.,  1878. 

From  Thomas  H.  Johnson,  IndianapoUs. 

Ind.: 

Report  of  Proceedings  of  the  Board  of  State 

House  Commissioners  of  Indianapolis,  from 

date  of  organizstion.  December  81st,  1878. 

Indianapolis,  1879  (3  copies). 

From  John  A.  Judson,  Newport,  R.  I.: 

Map  of  Battle  Grounds  of  August  28th,  29th. 

and  30th,  1862.  in  the  vicinity  of  Groveton, 

Prince  William  Co.,  Va.    Washington.  1878. 

From  William  Kent  Pittsburg: 
Tbe  Strength  of  Materials.     Wm.  Kent  New 
York,  1879. 

From  M.  Ch.  Laboulaye,  Paris  : 
Prospectus  dictionaire  des  Arts  et  Manufac- 
tures et  de  I'Agriculture.     Ch.  Laboulaye. 
Paris.  1878. 

From  Charles  Latimer,  Cleveland,  O. : 
Comparative  tftatement  of  Expenses  in  En- 
gineering Department  Atiantic  and  Great 
Western  Railroad,  June,  1877-78.    Cleve- 
land, 1878. 

FromM.  Edward  Lavolnne.  Auxetre, 
France: 
Notice  sur  les  Prindpaux  systdmes  de  Loco- 
motives sans  feu.      E.  Lavoinne.     Paris. 
1878. 

From  E.  D.  Leavltt  Jr..  Cambridge- 
port  Mass.: 
Third  Annual  Report  of  the  Lawrence  Water 
Board.    Lawrence.  1879  (2  copies). 
From  F.  Iieypoldt.  New  York  : 
The  Library  Journal,  No.  10,  VoL  IIL,  New 
Yon,  ltf78. 

From  W.  H.  Lota,  Chicago  : 
Plain  and  ornamental  Stone  Work.  Floor  tiling 
and  Cement  aidewalks.  Hall  and  Salisbury. 
Chicago,  1878. 

From  M.  Malexleux,  Paris,  France  : 
Les  Travaux  Publics  aux  Etats  Unls  d'Am- 
erique.      Conference   falte  aa   Palais  du 
•Trocaderole  7Aout  1878.    M.  Malesieux. 
Paris,  1878. 
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^Tom  W.  1.  UcAIptoa,  ^l>7lon,  N.  T. : 
Anntial  Beportof  the  Auditor  of  the  Oanal 
DepsrtmAiit  on  the  ToUb,  Tnde  aod  Ton- 
nage of  the  Canals  of  State  of  New  York. 
George  W,  Schuyler.  Albany.  N.  Y..  1878. 
(Copies  for  distribution.) 

From  Wm.  H.  McFadden,  Philadelphia; 
Annual  Beport  of  Department  for  supplTing 
the  City  of  Philadelphia  with  water  ^hlla. 
delpbia.  1878. 
Annual  Reports  of  Philadelphia  Water  De- 
partment  from  187^  to  1877,  Inclusive. 
Philadelphia,  1878. 

From  Kites  Meriwether.  Fayetto.  Miss.: 
Third  and  Fourth  Annual  Reports  of  the  of- 
flcera  of  the  Tuscumbia,  Coartland  and  De- 
catur B.B.  Co.    Tuscumbia,  AU.,  1836. 
From  Minister  of  Public  Works.    Mex- 
ico: 
Analoa  del  Mlnisterto  de  fomeoto  de  la  Bepub- 
Uca  Mexlcana.    Mexico,  1878. 

From  George  S.  Morlson,  New  York  : 
The  Forty-first  Annual  Report  of  the  Eastern 

RaUitMulCo.    Boston.  1876.    . 
The  Pony-third  Annual  Beportof  the  Eaatem 
Railroad  Co.    Boston.  1877. 

Frcnn  Bobert  Moore,  St.  Louis  ; 
The  Mayor's  Message,  with    aooompanylng 
Documents  to  the  Municipal  Assembly  of 
StLouia.    St.  Louis,  1878. 

From  Edward  P.  North.  New  York: 
Atlantic  Giant  Powder  Co.  vt.  George  M.  Mow- 
bray ei  oL     Pleadings  and  sTidence  in  Cir- 
cuit Court  of  Massachusetts,    boston,  1876. 
Major-General  Hazen  on  his  post  of  duty  in 
the  great  American  Desert,  reviewed  by  an 
ex-Surveyor-General.    New  York,  1874, 
Sewage  Irrigation  by  Farmers.    B.  W.  Pere- 
grine Birch.    London,  1878. 

From  the  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers, 
Theo.    Wood    Bunniug.    Secretary, 

NewcasUe-on-Tyne,  England :    

Transactiona  of  the  Institute.     VoL  XVIL 

1877-8. 
Transactiona  of  the  Institute.    June,  July, 
August.  September,   October,  November. 
1878. 

From  John  C.  Palfjrey,  Boston  : 
Frizell's   Patent   Air  Compressor.     Boston. 
1878.    (Copies  fur  distribuUon.) 

From  Ernest  Pontaen.  Paris,  France  : 
fabrique  de  Comptours  d'Ean.    A.  0.  Span- 
ner.   Vienna.    1878. 

From  the  Portuguese  Sodebr  of  Civil 
Engineers.  Lisbon,  Portugal : 
Bsvlew  of  Public  Works  and  Mines.    August, 
1878. 

From  A.  C.  Band,  New  York : 
Bock  Drills  and  Air  Compressors.    Band  Drill 
Co.    New  York.    1878. 

From  Charles  W.  Baymond,  New  York: 

Thirteen    Photographs,    illustrating   Boats, 

Dredges,  lie.,  used  in  construction  by  the 

Department  of  Docks  of  the  city  of  New 

York. 

From  John  Beed,  Paterson,  N.  J. : 
Photographs  ol — 
Albany  upper  bridge,  built  by  Leighton 
Bridge  Co.  John  F.  Alden.  Engineer, 
Rochester,  N.  Y.  Springfield  bridge, 
built  by  Leighton  Bridge  Co.  John  F. 
Alden.  Engineer,  Boohester,  N.  Y.  Paa- 
■yo  Bivwbildge,  at  Newark,  N.  J.,  buill 


hj  Delaware  bridge  Co.  Chas.  Macdonald, 
Engineer.      New   York.      Barltan   Draw 
bridge,  buflt  by  Keystone  Bridge  Co.    J. 
H.  LinviUe.  Consulting  Engineer,  Phila- 
delphia.   Portage  bridge,  built  by  Watson 
Mfg.  Co.      Geo.    S.    Morlson    Engineer. 
New  York. 
From  the  Publishers.  Bevue  Generale 
dee  Chemina  de  fer,  Edgar  Monjean, 
Secretary,  Paris.  France  : 
Revue  Generale  dee  Chemins  de  fer.  August, 
September,  October  and  Noveml>er,  1878. 
From  Francis    Bineoker,    Wuerzburg, 
Germany  : 
Die  Yirtuelle  Lfinge  unde  ihre  Andwendung 
auf  Ban  und  Betrieb  du  Eisenbahnen.    A 
Lindner.    Zurich.    1879. 

From  A.  Q.  Boas.  Cincinnati  : 
The  Boss  combined  Steam  Bam  and  Boad 
BoUer.    Cincinnati.    1875. 

From  the  Boyal  United  Service  Insti- 
tution, Capt.  B.  BurgesH,  Secretary. 
London,  England : 
Journal  of  the  Institute.    Vol.  XXn.    1878. 
Index  of  the  Lectures  in  the  Journals.    Vols. 
XI-XX. 

From   the  Saxontan  Society  of  Engi- 
neers and  Arohitecto,  Dresden,  Ger- 
many : 
Transactions  of  the  Society,  1878. 

From  J.  Herbert  Shedd,  Providence, 
B  I: 
Beport  of  Spedal  Committee  on  sewerage  of 
the  city  of  Taunton,  with  report  and  pro- 
posed  plan.         Taunton,      Mass.       1878. 
(Copies  for  distribution.) 

From    the    Smithsonian    Institution, 
Washington : 
Annual  Beport  of  the  Institution  for  1877. 

From  the  Society  des  Ingenieurs  Civile. 
Paris.  France  : 
Transactions  of  the  Society.    May  and  June, 
1878. 

From  Thomas  D.  Stetson,  New  York  : 
Argument  in  t>ehalf  of  Bernard  Ackerman. 
before   ibe    Honorable   Commissioners  of 
Patente,  in  the  case  of  Ackerman  vt.  Archer. 
Thomas  D.  Stetson.    New  York.     1878. 
From  Thomason  Civil  Eigineering  Col- 
lege. MiOor  A*  M.  Brandreth,  Of!^. 
Principal.  Boorkee.  India  : 
Professional  Papers  on  Indian  Engineering. 

January,  April,  July  and  October.  1878. 
Index  to  ProfoAsional  Papers  on  Indian  Engi- 
neering.   First  Series.  Vols.   I-VII.    Sec- 
ond Series.  Vols.  I-V. 
Catalogue  of  books  printed  and  published  at 
the  Thomaaon  College  press.    (4  copies . ) 
From  B.  H.  Thurston,  Hoboken.  N.  J. : 
A  History  of  the  growth  of  the  Steam  Ennine. 

Prol  B,  H.  Thurston.    New  York.    1878. 
Beport  on  Cold-rolled  Iron  and  Steel,  as  man- 
ufactured by  the  American  Iron  Worke  of 
Pittoburg.    Prof.  B.  H.  Thurston.    Pitta- 
burg.    1878. 

From  Charles  Truesdell,  Syracuse,  N. 
Y.: 
Proposal.    Contract   and    Specifications   for 
building  a  distributing  Beservoir,  Syracuse 
Water  Works.    Syracuse.    1878. 

From  the  U.  S.  Light  House   Board, 
Washington : 
Annual  Beport  of  the  Light  House  Board  for 
1878.     List   of  Towers,   Beacons,   Buoys 
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StalceB  and  other  Daj  Marke  in  the  Sixth 
Light  House  District,    (2  copies.) 

Uht  of  Towers.  Beacons.  Baoys,  Stakes  and 
other  Day  Marks  in  the  Seventh  Light  House 
District.    (R  copies.) 

From  D.  Van  Nostrand.  New  York  : 

Van  Nostrand's  Engineering  Magazine.  Oc- 
tober, November  and  December,  1878.  Jan- 
uary. February  and  March,  1879. 

¥Tom  Welton  and  Bonnett,  Waterbury, 
Conn  : 

Twelfth  Report  of  Water  Commissioners  of 
the  city  of  Waterbury.  Waterbury,  Conn. 
1879. 

Rules  and  Regulations  made  by  the  Board  of 
Water  Commissioners  of  Waterbury.  Water- 
bury, Conn.    1878. 

From  John  Whitelaw,  Cleveland,  Ohio  : 
Twenty-second    Annual   Report  of  Board  of 
Trustees  of  Cleveland  Water  Works    Cleve- 
land.   1878. 


From  Don  J.Whittemore.  UiIwaQkee,Wli.: 

General  Specifications  for  a  wronghtpiron 
Railway  Draw  Bridge,  to  be  erected  for  the 
Chicago,  Milwaukee  and  St  Paul  RaUvay 
Co..  over  a  Canal  In  Milwaukee.  Milwaukee. 
1878.    (6  copies ) 

From  W.  W.  Wilson,  Tonkers.  N.  T. 

Sixth  Annual  Report  of  the  Board  of  Water 
Commissioners,  city  ofYonkers.    Tonken. 
N.Y.     1879.  (Copies  for  distribution.) 
From  other  Sources ; 

The  American  Catalogue.  V.>L  I.  Antbon 
and  Titles  :  Part  1.  A— Edwarda.  Kew 
York.    1878. 

Hevner's  New  Elevated  transmission  Line  or 
System  of  transportation.  New  York.  1878. 

List  of  serial  publications  now  taken  in  the 
principal  libraries  of  Boston  and  Cam- 
bridge.   Cambridge,  Mass.    1878. 

Official  Catalogue  of  the  Main  Building  and 
Art  Qallerv.  Permanent  Exhibition.  1877. 
Philadelphia.    1877. 


ANNOUNCEMENTS. 


Members  who  desire  to  secure  complete 
sets  of  the  Transactions  of  the  Society  are 
requested  to  send  to  the  Secretary  a  list  of 
the  papers  which  are  needed  to  fill  their  sets. 
Some  of  the  earlier  papers  are  out  of  print. 
If  orders  are  received  for  a  sufficient  number 
to  warrant  the  expense,  a  reprint  will  be  made. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Convention  of  the  Society,  and 
ordered  printed  regularly  in  the  Society  pub- 
lications: 

Whereas,  the  metric  system  of  weights  and 
measures  is  now  extensively  nsed  abroad; 
and  whereas,  it  is  deshrabfe  that  the  relation 
of  the  units  of  differing  systems  be  made 
fomiliar  to  all,  by  comparison: 

Resolved,  That  Members  be  requested,  in 
papers  hereafter  presented  to  the  Society,  to 


write,  in  parenthesis,  weights  or  dimensions 
by  the  metric  system.in  connection  with  those 
of  the  system  in  general  use. 

The  House  op  the  Society  is  at  104  East 
Twentieth  street,  one  door  east  from  Fourth 
avenue,  and  near  southwest  comer  of  Gram- 
ercy  Park.  It  is  open  from  nine  o'clock 
A.  M.  to  five  o'clook  p.  M.  each  bnsiness  day 
except  Saturday,  when  it  Is  dosed  at  three 
o'clock  p.  M. 

The  Library  and  Conversation  Booms  will 
also,  for  the  present,  be  open  every  Tkurtda^ 
evening^  from  7^  to  10  p.  m.  Members  are  in- 
vited to  avail  themselves  of  the  opi>ortnnities 
afforded  on  Thursday  evenings  both  for  con- 
sultation of  books  and  periodicals  and  for 
conversation. 


LIST      OF     MEMBERS. 


ADDITIONS, 
MEMBERS. 


Dateof  Electian. 


Bradley,  William  H Superintendent  Department  of  Sewers, 

City  Hall,  Boston,  Mass Feb.   5th,    1879 

Smith,  Hamilton,  Jr Civil  and  Mining  Engineer,  San  Fran- 
cisco, Cal "         '* 
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Date  of  Election. 
Sweet,  Elnathan,  Jr  . . .  Div.  Engineer  New  York  State  Canals, 

-   Albany,  N.  Y Nov.  6th,   187S 


•  CHANGES   AND  CORRECTIONS, 

MEMBERS. 

Campbell,  John  C 715  Madison  avenue,  New  York. 

Chester,  Stephen 108  Liberty  street,  New  York. 

Chittenden,  Samuel  H..Ass't  U.  S.  Engineer,  Elk  River  Shoals,  Wheeler,  Law. 

rence  Co.,  Ala, 

Fr(«t,  B.  D Littleton,  Ma.ss. 

Graham,  Charles  K.  . .  .Surveyor  Port  of  New  York,  Custom  House,  New  York. 

Harris,  Robert  L Care  of  David  Kimball,  Portsmouth,  N.  H. 

Johnson,  Thomas  H Engineer  to  Contractors  Indiana  State  House,  75  West 

Market  street,  Indianapolis,  Ind. 
Masten,  C.  S Chief  Engineer  Decatur  and  State  Line  Railroad,  Strealor, 

111. 
Merrill,  William  F Chief  Engineer  and  Superintendent  T.  P.  and  W.  R.  R., 

Peoria,  111. 

Pettit,  Henry 1,437  Walnut  street,  Philadelphia,  Pa. 

Pickett,  William  D Bozeman,  Montana. 

Reed,  Samuel  B Civil  Engineer,  Joliet,  111. 

Smith,  Isaac  W Chief  Engineer  of  the  Board  of  State  Harbor  Commis. 

sioners,  10  California  street,  San  Fi-ancisco,  Cal. 

Truesdell,  Charles Engineer  Water  Works,  Syracuse,  N.  Y. 

Warfield,  a.  G.,  Jr Assistant  State  Engineer,  Sacramento,  Cal. 

Weeks,  Harvey  R Div.  Engineer  Cin.  South.  R.R.,  Chattanooga,  Tenn. 

Weir,  Frederick  C Care  of  Adams  Express  Co.,  Cmcinnati,  Ohio. 

juniors. 

Bruner,  D.  P 13  North  Third  street,  Harrisburg,  Pa. 

Knight,  William  B Care  of  Panama  R.R.  Co.,  37  Wall  street,  New  York. 

Lucas,  D.  Jones Box  1150,  Corry,  Pa. 
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Staats,  R.  P 226  West  Fifteenth  street,  New  York. 

Whinery,  Samuel Ass't  Engineer,  Elk  River  Shoals,  Wheeler,  Lawrence 

Co.,  Ala. 


RESIGNATIONS. 

Albert,  John  S Member Nov.  16th,  1878 

Bacot,  Robert  C «*       Oct.   22d,  1878 

Hobart,  N.  P.,Jr **       Jan.   7th,    1879 

How,  James «*       Nov.  5th,  1878 

McGee,  John "       Nov.  4th,   1878 

Tucker,  Stephen  D **       Nov.  9th,  1878 


deceased. 

Hatfield,  Robert  G Member February,   1879 

Tasker,  Thomas  T.,  Jr.  .Fellow Aug.  19th,  1877 
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Additions    to    Library    and    Museum. 
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Address  of  Members,  changes  in.     (See 
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Advance  Copies  of  Papers,  31,  86. 

Albxahdkk,  B.  S  — Paper  by,  5. 

Alleh.  Charles  Albert. — Admitted  as 
Member,  29,  39. 

Allen,  James  P. — Admitted  as  Junior, 
4,  12. 

Allen,  Theodore. — Discussion  by,  4S. 

Amendments  to  By-Laws.  (See  By- 
Laws.) 

—  to  Constitution.     (See  Corstitution.) 
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BELL. 

Bell,  James  E. — Admitted  as  Mem 
ber,  4,  19, — Death  Announced.  40, 
52. — Committee  Appointed  to  Pre- 
pare Memoir,  52. — Memoir,  98. 

Bland,  John  C— Admittjed  as  Mem- 
ber. 29.  63. 

Board  of  Direction. — Report,  80,  82. 
(See  Minutes.) 

BoGART,  John. — Discussion  by,  31. — 
Elected  Secretary  and  Librarian, 
81. — On  Committee,  4. — Paper  by, 
146. — Secretary  of  (Vmvention,  41, 
43. 

BoLLKR,  Alfred  P. — Discussion  by,  65. 
— On  Committee,  4. 

BoNTFcoii,  Daniel. — Admitted  as  Mem- 
ber. 81,  103. 

Book.^  on  EngiTieering  and  Technology, 
List  of.    -7,   15,  22.  52,  67. 

BoLst'AREV,  G. — Discussion  by,  45,  46. 

BowDiTCH,  E.  W. — Discussion    by,  46. 
Resolution  by,  31. 

Bradlkv,  William  H. — Admitted  as 
Member,  4. 

Brazil,  its  Railways  and  Water  Com- 
munications, by  W.  MiLNOR  Rob- 
erts. 47,  52. 

Bridge.  Glasgow  Steel;  Specifications 
for.  by  W.  Sooy  Smith,  45. 

—  New  York  and  Brooklyn ;  Progress 
of  Work  upon,  by  F.  Colli.vg- 
wooD.  45. 
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i>ore  Cooper,  65. 
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-  Codification  adopted,  1. 
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Walling,  47. 

Campbell,  Allan.-    On  Conmiittee,  5. 

Campbell,  John  C. — Discussion  by,  106. 

Canfikld,  Edward. — Admitted  as  Mem- 
ber, 105,  113. 
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for  Testing  Cements,  by  Alfrbd 
Noble,  45. 

—  Uniform   System  for   Tests  of.— 81, 
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29,  52,  65. 
Clkeman,    Thomas    M. — Admitted     as 

Member,  73,  78. 
Cohen,  M. — On  Committee,  3. 
Colburn,  Warren. — Death  announced, 

72.  73. — Committee  appointed    to 

prepare  Memoir,  73. 
CoLLiNowooD,  F. — Discussion  by,  5,  45, 

47,  66. — Motion  by,  32.— Paper  by, 

45,  47. 
Committee  on  Finance,  31,  88,  80,  106, 

108. 
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neefing.  31,  80. 
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Committees,  Special,  on  Engineering 
Subjects ;  By-Law  as  to,  2. 

CoMPTON,  Alfred  G. — Discussion  by,  4. 

Coney  Island  Pier.     (See  Pier.) 

Constitution,  Amendments  adopted,  in 
relation  to  Qualifications  for  Mem- 
bership. Honorary  Membership, 
Propositions  for  Membership, 
Method  of  Amendment,  Dues,  1. 

—  Amendments   proposed,   as   to   Life 

Members,  Methods  of  Amendment, 
74.  81. 

—  Codification  adopted,  1. 
Construction  and  Maintenance  of  Roads, 

by  Edward  P.  North,  13,  46,  74. 
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Convention.  Eleventh  Annual,  4,  41,83 
(See  Minutes.) 

—  Twelfth  Annual,  80. 
Convention,  By-Law  as  to,  2. 
Cooper,  Peter*. — Discussion  by,  105. 
Cooper,  Theodore. — Discussion  by,  4, 

6,  31,  52,  65.  79,  105.— Resolution 
by,  6,  13.— Paper  by,  65.— Teller, 
80. 

Cornell,  Georor  B. — Admitted  as 
Junior,  59,  63. 

Coryell,  Martin. — Presides  at  Meet- 
ing, 3. 

Cotton,  Joseph  P.  —Discussion  by,  S2. 

Craven,  Alfred  W.  —  Death  an- 
nounced. 51,  12. — Committee  to 
prepare  Memoir,  5. 

Crobs,  J.  James  R. — Discussion  by,  5, 
74.— Elected  Treasurer,  81.— 
Makes  Report,  80,  90,  108,  112.- 
On  Committee,  106. 

Cunningham,  D.  W.— Discussion  by, 
45. 

Cunningham,  Jambs  H. — Admitted  as 
Member,  59.  71. 

Davis,  Joseph  P.  -On  Committee,  46. 

Death  of  Members,  86.     (See  List) 

De  Funiak,  Fred. — Report  by.  31 

Dempster,  Alexander. — Admitted  as 
Member,  81,  108. 

DoRSRY,  Edward  Bates. — Admitted  as 
Member,  29,  39. 

Dresser,  George  W. — Deputy  Secre- 
tary of  Convention,  43. — Discus- 
sion by,  4,  6,  21,  82,  45.— Teller, 
80. 

Dues.  Amendment  to  Constitution  re- 
ferring to,  2. 

—  Arrears.    (See  Arrears.) 
Dynamite,  Notes  on  Gelatine,  by  J.  H. 

Stri&dinger,  4. 

Edge,  George  W.— Death  announced, 
114. 

Egleston,  Thomas. — Admitted  as  Mem- 
ber, 4,  11. — Discussion  by,  46. 

Election  of  Officers,  81. 

Electric  Light,  Description  of,  by  C.  F. 
J^RUSH,  45. 

Engineering,  Questions  Involved 

in  the  Development  of,  by  Stepdrn 
Chester,  4. 

Eluot,  Charles  D. — Discussion  by,  81. 

Ellis,  Theodore  G. — Address  by,  42. 
— Discussion  by,  47. — Makes  Re- 
port, 80. — Presides  at  Meeting,  30, 
41. 

Emery,  Charles  E. — Discussion  by, 
4,    21,   32,   45,  47,  66,  74,  105,- 
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EMONTS. 

On  Committee,  33,  52. — Paper  by, 
30,  46. 

EMOXT8,  W.  A.  G.— Paper  by,  6. 

Erie  Canal,  Engineering  Problems  in- 
volved in  its  proposed  Improve- 
ment by  Deepening  the  Channel 
one  foot,  by  E.  Sweet,  Jr..  45. 

Evans.  Walton  W. — Discussion  by, 
105. 

Excursions  at  Eleventh  Annual  Con- 
vention, 48. 

Finance,  Committee  on,  31,  38,  80,  106, 
lo8. 

Fink,  Albert. — Discussion  by,  105. — 
Elected  President  of  the  Society, 
81.— Presides  at  Meeting.  79,  105. 

FiNNKv,  Fredeeick  N.— Admitted  as 
Member,  66,  71. 

Fiscal  year,  81,  84. 

Fisher,  Cuarles  H. — Discussion  by, 
46. 

Flad.  Henry. — Discussion  by,  46. 

Flago,  J  Foster. — Discussion  by,  81, 
32.  45,  74,  79. 

Flexure  and  Transverse  Resistance  of 
Beams,  by  Charles  E.  Emery,  45. 

Flow  of  Water.     (S^e  Water.) 

Force.C.  G.  Jr. — Paper  by,  45.— Discus- 
sion by,  46. — On  Committee,  48. 

Ford,  Arthur  L. — Discussion  by.  105. 

Fox,  Ch\rle9  Douglas. — Discussion 
by.  46. 

Francis,  James  B. — Elected  Vice-Presi- 
dent, 81. 

Gauging  of  Streams,  Report  of  Com- 
mittee, 80.  109. 

Gordon,  Alexander. — Admitted  as 
Associate,  4,  19. 

Gottlieb,  Abraham. — Discussion  by, 
45. 

Graphic  Railway  Accounts,  by  Charles 
Latimer,  45. 

Greene,  George  S. — Discussion  by,  5. 
— Makes  report,  109. — Presides  at 
meeting,  5.  13. — On  Committee,  5. 

Greene.  George  S.,  Jr. — Discussion 
by.  4,  5. 

Griffen,  John. — On  Committee,  4. 

Hardee,  Thomas  S. — On  Committee,  46. 

Harlow,  J.ames  H. — Discussion  by,  45. 

Harris,  Henrique. — Admitted  as  Mem- 
ber, 105,  118. 

H*8lett,  Si'luvan. — Admitted  as  Mem- 
ber, 29,  39. 

Haswell,  Charles  H.— Discussion  by, 
4. — Presides  at  Meeting.  65. 

Hatheld,     Robert      G. — Death      an- 


HERING. 

nounced,  4. — Committee  Appointed 
to  Prepare  Memoir,  4. 

IIrring,  R. — DiHcussion  by,  46,  47,  65. 

Hbrmany,  Charles. — Elected  Director. 
81. 

Hekbchel.  Clemens. — Discus^sion  by,  46. 

lIiLGARD,  Julius  E. — Discussion  by,  46, 
47. 

Hill,  A.  B. — Discussion  by,  46. 

IIiLL,  John  W. — Discussion  by.  47. 

House  of  the  Society.  (See  Announce- 
ments.) 

Inter-Oceanic  Canal  Projects,  by  A.  G, 

Menocal,  105. 
Illustrations  of  Papers,  103. 

John,  Irvin. — Admitted  as  Member,  73. 

Katte,  Walter. — Presides  at  Meeting, 

79. — Discussion  by,  79. 
Kerkkr,  Thomas  C. — On  Committee,  46. 
Kkllev.  F.  M. — Discussion  by,  105. 
Kennedy,  John. — On  Committee,  44. — 

Paper  by.  47. — Discussion  by,  46. 
Kent,  William  — Discussion  by,  45. 
Kinosley,  M.  W. — On  Committee,  48. 

Latimer,  Charles. — Discussion  by,  31, 

32,  45,  46.  47.--On  Committee,  48. 

— Paper    by.   45. — Resolution   by, 

31. 
Lavoinne.  F. — Discussion  by,  46. 
Lawson.  L.  M. — Admitted  as  Associate, 

105,  118. 
Lehnartz.  Frederick  W. — Admitted  as 

Member,  59,  78. 
Library  and  Museum. — Additions  to,  9, 

23,    54,    68.    76,    100 —Statement 

and  increase,  84.  • 

Library  Committee,  33,  80,  91,  106. 
Library — Consultation   and  circulation 

of  books  of  the,  32,  80,  84,  91. 
Light- 1  louses,  by  J.  G.  Barnard  and  B. 

S.  Alexander,  5. 
List   of  Members. — Additions,   11,   19, 

28,    30,    63,    71,    78,     103,     113. 

—  Changes   and   ("orrections,     12,    19, 

28,    40.    64.    71.    78,    104,    113. 

—  Death.  12.  40,  64,  72,  78,  104,  113. 

—  Resignations,  72,  104. 

List  i)f  New  Books  on  Engineering  and 
Technology.     (See  Books.) 

Long,  T.  J.— Discussion  by,  79,  105. 

LooMis,  HoRA<'E. — Admitted  as  Mem- 
ber, 81,  113. 

Macdonald,  Charles. — Discussion  by, 
5.  31,  45,  65.  105.— On  Committee, 
3  — Paper  by,  45.  —  Presides  at 
Meeting,  3,  13. 
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'  McALPINE. 

McAlpi.ve,  William  J. — Discussion   by, 

4. — Presides  at  Meeting,  4. 
McCoMB,  D.  E. — Discussion  by,  46. 
McKee,  Charles  H. — Admitted  as  Mem- 
ber, 29,  118. 
McKeown.  Thom.\8  — Admitted  as  Mem- 
ber, 105,  118. 
Meeting.  —  By-Law   as  to,   2. — State- 
ment of,  83. — General,  31. 
Mrigs.     Moxtgomkry.  —  Admitted     as 

Member,  4,  39. 
Members. — Additions   to.     (Soe    List.) 
Ballots  for.  (See  Ballots.)  Changes 
of  Address.     (See  List  )     I  'eaths. 
(See  List.)    Number,  82.    Resigna- 
tions.    (Sec  List.) 
Membership.  —  Propositions    for,    2. — 
Qualifications    for,     1. — Statement 
and  increase,  82. 
Memoirs  of  Deceased  Members. — Sam- 
uel J.   Reeves,   93. — Franklin  A. 
Stratton,  96. — James  E.  Bell,  98. 
Menocal,  a.  G — Discussion  by,  105. — 

Paper  by,  105. 
Merrill,  Wiliiam  E. — On  Committee, 

44. — Resolution  by,  46. 
Merriw ether,  M. — Discussion  by,  46, 
Metcalf,  William. — Discussion  by,  31, 

45. 
Metric  System.  (See  Announcements.) 
Minutes  of  Eleventh  Annual  Conven- 
tion. Cleveland,  June  17th.  1879, 
41 ;  called  to  order  by  John  Booart, 
Secretary;  chair  taken  by  Past 
Vice-President  Theodore  G.  Ellis  ; 
address  by  Hon.  R.  R.  IIerrick, 
Mayor  of  Cleveland,  41  ;  reply  by 
Chairman  Theodore  G.  Ellis,  42; 
Charles  Paisk  chosen  Permanent 
Chairman;  Joux  Booart  chosen 
Secretary;  George  W.  Dresser 
chosen  Deputy  Secretary  ;  address 
of  Chairman  Charlks  Paine  ;  record 
of  members  and  guchts  in  attend- 
ance; committee  to  determine 
order  of  papers  and  discushions -^ 
invitation  from  T^nion  Club,  44; 
"  Engineering  Problems  involved 
in  the  proposed  Deepening  of  the 
Erie  Canal,"  by  E.  Sweet,  Jr., 
read  and  discussed  by  C.  H.  Fisher, 
Theodore  Allex.  William  Wat- 
son. G.  BoustAREx;  "Experiments 
with  appliances  for  Testing  Ce- 
ments." by  Alfred  Nodle,  read 
and  discussed  by  D.  J.  Whittemore, 
F.  CoLLi.xGwooD,  W.  Soov  Smith, 
D.  W.  Cixxix<;ham,  J.  H.  Harlow, 
C.    Latimer,    F.    (;.    Norton,    F. 

RiNECKER,  45. 
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Second  Session,  June  17th.— "The 
Electric  Light,"  by  C.  F.  BersH, 
read ;  "  Design  and  Construction 
Table  for  Egg-shaped  Sewers,"  by 
C.  G.  Force,  Jr.,  read;  "Graphfc 
Railway  Accounte,**  by  Charles 
Latimer,  presented;  "The  Con- 
struction  of  the  Ocean  Pier  at  Coney 
Island,"  by  Charles  McDonald, 
read  and  discussed  by  C.  Sbalie 
Smith,  J.  Whitelaw.  G.  W.Dresskr, 
C.  B.  Brush  ;  "  Specifications  for 
Glasgow  Steel  Bridge,"  by  W.  Soot 
Smith,  read  and  discussed  by  W. 
H.  Paixe.  G  BortcAREX,  A.  Gott- 
lieb. W.  Kent,  Charles  Macdonald, 
W.  Metcalf,  C.  G.  Force,  Jr.,  F. 
Collingwood,  45. 

-  Third  Session,  June  18th. — Order  as 

to  discussions  and  limit  of  time; 
••Flexure  and  Transverse  Resist- 
ance of  Beams,"  by  Charles  E. 
Emert,  read  and  discussed  by  W. 
Krnt  ;  "  Progress  of  Work  on  New 
York  and  Brooklyn  Bridge,'*  by  F. 
Collingwood,  read;  ** Theoretical 
Resistance  of  Railway  Trains," 
discussed  by  J.  F.  Flago,  S.  Whix- 
ERY,  W.  H.  Searles,  46;  ''The 
Construction  and  Maintenance  of 
Roads,"  discussed  by  C.  B.  Brl^sh, 
C.   Shaler  Smith,   G.  Bouscabes, 

E.  B.  Van  Winkle,  F.  Lavoinnc 

F.  RiNEOKEE,  Charles  Douglass 
Fox,  46. 

-  Fourth  Session,  June  18th. — Business 

meeting  held  (see  Minutes);  Nom- 
inating Committee  appointed ;  ac- 
tion taken  as  to  public  documents, 
46. 

-  Fifth  Session,  June  19th.  — -  The  Con- 

struction  and  Maintenance  of 
Roads,"  discussed  by  D.  E.  Mc- 
Comb,  E.  R.  Andrews,  C.  Shalkb 
Smith,  G.  Bouse arkn.  G.  D.  Axs- 
LEY,  E.  S.  CuESBRorGH,  A.  B.  Hhj* 

J.   E.  UlLGARD,  n.  FlaD,  M.  MkBRI- 

w ETHER,  B.  F.  Morse,  Edward  P. 
North  ;  '•  Permanent  Way  of  Rail- 
ways in  Great  Brit«in  and  Ireland, 
with  special  reference  to  the  use  of 
Timber,  preserved  and  unpre- 
served,"  by  John  Bogart.  discussed 
by  E.  R.  Andrews,  C.  Latimer.  E. 
Sweet,  Jr.,  W.  Watson,  T.  Eoles- 
ton,  Charles  Paixe,  John  Kenkipt. 
E  W.  Bowditch;  appointment  of 
Committee  on  Preservation  of  Tim- 
ber recommended  ;  •*  Brick  Arches 
for  Large  Sewers,"  discussed  by  C 
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Her8<'UBL,  R.  Herino,46;  "Distri- 
bution of  Rainfall  October,  1869" 
by  Jambs  B.  Francis,  discussed  by 
W.  RoTon ;  "  Comparison  of  Stand- 
ard Measures,"  by  A.  8.  C.  Wur- 
TKLE,  discussed  by  J.  E.  IIilgard, 
T.  G.  Ellis,  C.  Latimer  ;  "  Cusliion- 
ing  the  reciprocating  parts  of  Steam 
En^nes,"di8cus3ed  by  C.  E.  Embrt, 
J.  W.  Hill;  "The  use  of  Com- 
pressed Air  in  Tubular  Founda- 
tions," by  D.  Mc.N  SxArFFER,  dis- 
cussed by  F.  Collixowood;  "The 
Flow  of  Water  in  Small  Channels,*' 
discussed  by  C.  H.  Swan,  R.  Her- 
ixo ;  **  The  Improvement  of  the  St. 
Lawrence  River ,"by  John  Kennedy, 
read;  "  Brazil,  its  Railway  and 
Water  Communicafions,"  by  W. 
Milxor  Roberts;  •  The  South  Pass 
Jetties,"  by  Max  E.  Schmidt,  with 
discus$«ion  by  H.  I).  Whitcomb; 
"  The  Construction  of  the  Railroad 
over  the  Raton  Mountains,**  by 
Jambs  D.  Blrr;  "The  Flow  of 
Water  in  Rivers,"  by  Dk  Volson 
Wood  ;  "  Stability  of  Stone  Struc- 
tures," by  W.  II.  Searles;  "Wind 
Pressure,"  by  F.  Collixowood  ; 
"  Cadastral  Maps  in  Ohio,"  by  H. 
F.  Walling  ;  "  The  Submarine 
Telephone"  by  C.  W.  Raymond, 
presented;  Resolutions  of  thanks 
adopted,  47  ;  Convention  adjourned; 
Arrangements  by  and  members  of 
Local  Committee;  General  pro- 
gramme for  each  day,  48;  Excur- 
sions and  visits  to  various  locali- 
ties, 61. 
Minutes  of  Meetings  of  Board  of  Direc- 
tion, 15.  32.74.  106. 

—  January  8d,     1879,   Proposals    con- 

sidered ;  annual  certificate  filed : 
appropriations  made,  15. 

—  Februarv    5th,   1 8 7i*,  Proposals  con- 

sidered: financial  business  trans- 
acted, 15. 

—  March   6th.    1879,   Proposals     con- 

sidered; appropriations  made,  16. 

—  April  2d,  1879,  Proposals  considered; 

financial  business  transacted ;  ac- 
tion taken  as  to  publications,  16. 

—  April  30th,  1879,   Proposals  consid- 

ered ;  action  token  as  U)  arrears  of 
dues :  resolution  adopted  as  to  pub- 
lications; appropriations  made,  15. 

—  May   31st,  1879,   Proposals    consid- 

ered ;  arrangements  for  convention 
made;  appropriations  made,  32. 

—  June  80th,   1879,  Proposals   consid- 
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ered;  members  designated  to  at- 
tend turbine  tests;  conditions  of 
award  of  Norman  Medal  changed ; 
appropriations  made,  33. 

—  August  4th,   1879,     Proposals   con- 

sidered, 74. 

—  September  2d,  1879,  Proposals  con- 

sidered ;  censors  to  award  Norman 
Medal  appointed :  resolutions  as 
to  appointment  of  committees  or- 
dered to  letter  ballot;  financial 
business  transacted,  74. 

—  October  1st,    1879,    Proposals     con- 

sidered; action  taken  as  to  ex- 
change of  publications :  as  to  pub- 
lications not  credited ;  annual  re- 
port considered ;  report  of  Nomi- 
nating Committee  received  and 
ballot  ordered  prepared ;  appro- 
priations made,  74. 

—  October  31»t,  1879,   Proposals   con- 

sidered ;  annual  report  perfected, 
106. 

—  November  11th,  1879,  Standing  Com- 

mittees on  Finance  and  Library 
appointed ;  proposals  considered  ; 
issue  of  circular  ordered ;  action 
taken  as  to  members  in  arrears, 
106. 

— December  5th,  1879,  Proposals  con- 
sidered: issue  of  circular  ordered; 
appropriations  made,  106. 

Minutes  of  Meetings  of  the  Society,  1, 
13,  21,  29,  62,  59.  65.  73,  79, 105. 

—  January  3d,  1879,  Death  of  Samuel 

J.  Reeves.  M.  A.  S.  C.  E.,  an- 
nounced and  committee  appointed 
to  prepare  memoir;  result  of  ballot 
for  amendments  to  Constitution  and 
By-Laws ;  address  by  W^.  Milnor 
Roberts.  President  A.  S.  C.  E.,and 
resolutions  adopted  on  his  depar- 
ture for  Brazil.  1. 

—  January  15th,  1879.  "  Ex|)eriments  on 

the  Resistances  of  Rolling  Stock," 
by  A.  M.  Wellington,  read  and 
discussed,  3. 

—  February   5th,  1879,  Result  of  ballot 

to  determine  place  of  Eleventh 
Annual  Convention ;  Cleveland  to 
be  the  p^ace ;  ballots  for  member- 
ship CHUvasHed :  "  Engineering 
Questions  Involvotl  in  the  Devel- 
opment of  Electric  Lighting,**  by 
Stephen  Chkster,  read  and  dis 
cussed,  3. 

—  February  19th,  1879.  "  Notes  on  Gela- 

tine Dynamite,"  by  JuLirs  H. 
Striedinger,   read  and   discussed, 
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-March  5th,  1879,  Death  of  Robbbt  G. 
IIatfield,  M.  a.  S.  C.  E.,  an- 
nounced, and  committee  appointed 
to  prepare  Memoir ;  ballots  for 
membership  canvassed ;  "  Incline 
Planes  Crossing  the  Allegheny 
Mountains,"  by  Moncure  Robinson, 
lead  and  discussed;  "  High  Explo- 
sives," discussed,  4. 

-March  19th,  187i*,  "Parabolic  Arches 
for  Masonry,"  by  W.  A.  G. 
Emonts,  read  and  discussed,  6. 

-April  2d.  187i*,  Death  of  Alfred  W. 
Crave.v,  Past  President  A.  S.  C.  E., 
aiinounced  and  committee  ap- 
pointed to  prepare  Memoir; 
**  Minot's  Ledge  Lighthouse,"  by 
B.  S.  Alexander,  read  and  dis- 
cussed ;  a  discussion  by  J.  G.  Bar- 
nard, upon  "  The  Fall  of  the  West- 
ern Arched  Approach  to  South 
Street  Bridge,  Philadelphia,"  read 
and  discussed  ;  reporting  abstracts 
of  papers  considered  ;  suggestions 
for  consideration  at  Convention 
presented,  R. 

-April  16th,  1879,"  The  Construction 
and  Maintenance  of  Roads,"  by 
Edward  P.  North,  read.  13. 

-  May  7lh,  1879,  Ballots  for  member- 

ship canvassed;  suggestions  for 
consideration  at  Convention, 
adopted,  13. 

-  May  2l8t,  1879,  "  The  Loss  of  Water 

in  Flowing  in  Open  Earth  Chan- 
nels, by  J.  James  R.  Croes,  read 
and  d'scuFsed,  21. 

-June  4th,  1879,  Ballots  for  member- 
ship, ciinvassed  ;  action  taken  as  to 
tests  of  turbines  at  Holyoke; 
"Proposed  Connected  Girder,''  by 
Charles  E.  Emery,  presented  and 
di:jcussed,  29. 

-June  18th,  1879.  Business  meeting  at 
convention;  Committee  on  Uniform 
Accounts  and  Returns  of  Railroad 
Corporations  reported  and  was 
discharged  ;  Committee  on  Tests  of 
American  Iron,  Steel  and  other 
Metals  reported,  and  was  continued; 
Standing  Committee  on  Finance 
reported ;  Committee  on  Exhibit 
at  Paris  reported  ;  resolution  as  to 
preservation  of  tinjber  referred; 
resolution  as  to  uniform  system  for 
tests  of  cement  referred  ;  resolu- 
tion as  to  ht)lding  meeting  in  va- 
rious cities,  ifi  addition  to  the  con- 
vention, lost ;  resolution  as  to  is- 
sue of   advance  copies   of  papers 
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and  as  to  obtaining  professional  in- 
formation, carried;  resolution  as 
to  research  committee  carried; 
resolution  as  to  inviting  papers  on 
engineering  subjects  carriea ;  reso- 
lution as  to  a  system  to  award 
special  recognition  for  the  best 
paper?  contributed  each  year  car- 
ried ;  resolution  as  to  consulution 
of  books  of  library  carried ;  reso- 
lution as  to  printing  papers  and  re- 
ports carried,  30. 

-  July  2d,1879,  Ballots  for  membership 

canvassed ;  death  of  James  E.  Bbll, 
M.  A.  S.  C.  E.,  announced  and  com- 
mittee appointed  to  prepare 
Memoir;  action  taken  as  to  tests  of 
turbines  at  Holyoke ;  **  Brazil,  its 
Railway  and  Water  Communica- 
tions," by  W.  Milnor  Roberts, 
read  and  discussed,  52. 

.July  16th,  1879,  "The  Flow  of 
Water  in* Rivers,"  by  De  Volson 
Wood,  read  and  discussed,  62. 

.  August  6th,  1879,  Ballots  for  mem- 
bership canva.^ed;  death  of 
Franklin  A.  Stratton,   M.  A-  S. 

C.  E.,  announced  and  committee 
appointed  to  prepare  Memoir; 
*•  The  South  Pass  Jetties,"  by  Mai 
E.  Schmidt,  read  and  discussed,  59. 

-  September    3d,  1879,    Ballots     for 

membership  canvassed ;  "  The 
Stability  of  Stone  Structures,'**  by 
William  H.  Searles,  read  and  dis- 
cussed, 65. 

-  September  1  7th,  1879,  *•  The  Use  of 

Steel  for  Bridges,"  by  Theodore 
Cooper,  read  and  discussed,  66. 

-  October  1st,  1879.  Ballots  for  mem- 

bership canvassed ;  ballots  on  reso- 
lution for  appointment  of  Com- 
mittee on  Preservation  of  Timber 
and  of  Committee  on  a  Uniform  Sys 
tem  for  Tests  of  Cement,  canvassed, 
and  both  adopted;  death  of  Warreii 
CoLBURN,  M.  A.  S.  C.  E.,  annonnced 
and  committee  appointed  to  pre- 
pare Memoir;  proposed  amendment 
to  the  Constitution  submitted; 
discussion  on  **  Construction  and 
Maintenance  of  Roads,"  continued ; 
**  The  Construction  of  the  Atchison, 
Topeka  and  Santa  F6  Railroad  over 
the  Raton   Mountains,"   by  James 

D.  Burr,  read  and  discussed,  73. 

•  October  15th,  1879,  discussion  on 
"The  South  Pass  Jetties,"  con- 
tinued. 79. 

-  November  6th,  1870,  (See  Minutes  of 
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Twenty-seventh  Annual  Meeting.) 

—  November  19lh,  1879,  "  Inter-oceanic 

Canal  Projects,"  by  A.  G.  Menocal, 
read  and  discussed,  105. 

—  December  3d.  1879,  Awards  of  Nor- 

man Medal  and  Norman  Book  Prize 
announced ;  ballots  for  roember- 
whip  canvassed ;  discussion  on 
Inter-oceanic  Canal  Projects,"  con- 
tinued, 105. 

—  December  I7th,  1879,  Discussion  on 

'*  Inter-Oceauic  Canal  Projects,** 
continued,  105. 
Minutes  of  Twenty-seventh  Annual 
Meeting,  November  3th,  1879;  79. 
—Attendance,  79.— Tellers  for  Bal- 
lot ;  Annual  Report  of  Board  of 
Direction  ;  Annual  Report  of 
Treasurer ;  Annual  Report  of  Fi- 
nance Committee  ;  Report  of  Li- 
brary Committee  on  Consultation 
of  Books  ;  Rejwrt  of  Committee  on 
Gauging  of  Streams;  Place  for 
Next  Convention  Considered ;  Re- 
port of  Committee  on  Exhibit  at 
Paris  presented  and  Committee  dis- 
charged ;  Report  of  Centennial 
Commission  of  the  Society  pre- 
sented and  Commission  discharged : 
Report  of  Committee  on  Method  of 
Nominations  ;  Report  of  Commit- 
tee on  Quarters  for  the  Society, 
80. — Officers  for  Ensuing  Year 
Elected ;  Amendments  to  Consti- 
tutioQ  Considered;  Ballots  for 
Membership  canvassed  ;  Proposed 
change  in  date  of  Annual  Meeting 
and  in  termination  of  Society  year 
considered;  Thanks  to  Oncers; 
Report  of  Board  of  (Censors  to 
award  Norman  Medal,  81. 

Mitchell.  IIenkt. — Admitted  as  Mem- 
ber. 1 18. 

MoEisos.  Geoege  8. — Discussion  by,  4. 

MoRSK,  B.  F. — Discussion  by,  46. — On 
Committee,  48. 

New  Books  on  Engineering  and  Tech- 
nology.   (See  Books.) 

NrwEU.,  J. — On  Committee,  48. 

Nichols,  AuRnf  B. — Admitted  as  Mem- 
ber, in. 

Noble.  Alfred, — Discussion  by,  45.— 
Paper  by,  45. 

Nominating  Committee,  46, 47. 

Nominations,  Committee  on  Method  of, 
80,  87. 

Norman  Book  Prize  Awarded.  106,  112. 

Noemak,  George  .H — Reference  to,  38, 
85. 
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Norman  Medal. — Conditions  of  award, 
33,  56.  69,  66,  76,  85.— Board  of 
Censors  to  award  appointed,  74. — 
Make-*  report,  81.  86,  112. — award- 
ed, 105,  112. 

North.  Edward  P. — Award  of  Norman 
Medal  to,  U'5, 112.— Discussion  by, 
4,  46,  52,  74.  79,  105.— Paper  by. 
13.— Rei>ort  by.  81. 

Norton,  F.  O. — Admitted  as  Fellow, 
29,  39. — Discussion  by,  45. 

Ocean  Pier  at  Coney  Island.  (See 
Pier.) 

Osgood,  Jos»'pn  O. — Admitted  as  Mem- 
ber, 4.  12. 

Owen,  James. — Discussion  by,  21. 

Paine,  Charles. — Address  by,  48. — 
Discussion  by,  46. — On  Board  of 
Censors,  74. — On  Committee,  46, 
48. — Permanent  Chairman  of  Con- 
vention. 43. 

Paine,  Wilu.%m  H. — Discussion  by,  45, 
105.— Elected  Director,  81.— Makes 
report,  81,  «8,  109. — On  Commit- 
tee, 106. — Presides  at  meeting,  3, 
78. 

Papers  invited,  32,  60,  86. — Advance 
copies,  31.  86. 

Parabolic  Arches  for  Masonry,  by  W. 
A.  G.  Emonts,  5. 

Paris  Exhibit  of  American  Engineering, 
31,  80. 

Permanent  Quarters  for  the  Society, 
Comn.ittee  on,  80. 

Pier. — The  construction  of  the  Ocean 
Pier  at  Coney  Island,  by  Charles 
Macdoxald,  45. 

Post,  J.  ('. — Discussion  by.  74. 

Preservation  of  Timber.     (Sj^e  Timber.) 

Professional  information  through  Secre- 
tary, 32. 

Propositions  for  Membership,  amend- 
ment as  to,  1. 

Prout,  Henry  G. — Admitted  as  Mem- 
ber, 65,  71. 

Public  Documents,  46. 

Putnam.  J.  \V. — Discussion  by,  79. 

Qualifications  for  membership,  amend- 
ment as  to,  1. 

Raton     Mountains,    construction      and 

operation  of  the  Railroad  over,  by 

Jamks  D.  Burr,  47,  74. 
Raymond,  C'harles  Ward. — Paper   by, 

47. 
Reeves,  Samuel  J. — Death  announced, 

1. — Committee  to  prepare  memoir, 

1,  4.— Memoir,  93. 
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RENO. 

Reno,  James  H. — Admitted  as  Mem- 
ber, 81.  103. 

Report  of  Board  of  Direction,  80,  82. 

—Treasurer,  80.  106. 

Reports  made,  list  of,  83. 

Reports  of  Committees.  (See  Commit- 
tees.) 

Reports  of  Papers  and  Discussions,  6, 
14.  15,  31.  32. 

Resijjnation  of  Members.     (See  List.) 

Resistances  of  Rolling  Stock,  by  A.  M. 
Wellington,  3. 

Richardson,  Hkniiy  B. — Admitted  as 
Member.  13.  28. 

RiNECKER,  F. — Discussion  by.  45,  46. 

Roads,  the  Construction  and  Mainten- 
ance of,  by  EbwARD  P.  North,  13, 
46,  74. 

Roberts,  Percival,  Jr. — Admitted  as 
Associate,  13.  28. 

Roberts.  W.  Milnor. — Address  by,  8, 
6.— Paper  by,  47,  62. — Presides  at 
meetings,  1. — Resolutions  as  to 
departure  for  Brazil,  3. 

Robinson,  MoscraE.— Paper  by,  4. 

Rockwell,  Samuel. —  Admitted  as  Mem- 
ber. 113. 

Rolling  Stock.     (See  Resistances.) 

RoTce,  W. — Discussion  by,  47. 

Schmidt,  Max  E. — Admitted  as  Mem- 
ber, 13,  28. — Award  of  Norman 
Book  Prize  to,  105,  112.— Discus- 
sion by.  105. — Paper  by,  47,  59. 

ScHnyLER,  John. — Resignation  of,  104. 

ScoviLL,  E.  Tracy. — On  Committee,  48. 

ScowDEN,  T.  R. — On  Committee,  48. 

Searles.  William  H. — Discussion  by, 
4,  21,  31,  45,  65.  -Paper  by.  47, 
65. 

Sewers. — Design  and  construction  table  . 
for    egg-shaped    sewers,  by  C.  G. 
Force,  Jr.,  45. 

Shelbournb,  S.  F.— Discussion  by, 
106, 

Sheldon.  S.— On  (^ommittee,  48. 

SiUNN,  William  P. — Suggestion  by,  31. 
— Report  by.  34. 

Smedley,  S.uiuej.  L. — Discussion  by, 
32. 

Smith.  Hamilton,  Jr. — Admitted  as 
Member,  4. 

Smith,  C.  Shaler. — Discussion  by,  32, 
46,  46. — On  Board  of  Censors,  74. 

Smith,  C.  Vandervoort. — Elected  Di- 
rector, 81. — Makes  report,  109. — 
On  Committee,  106. 

Smith,  W.  Sooy. — Discussion  by,  46. — 
Report  by,  30.  37.— Resolution  by, 
31. — Specifications  by,  45. 


SOCIETY. 

Society  management,  suggestions  as  to, 

6,  14,  22,  31. 
South  Pass  Jetties,  by  Max  E.Schhidt, 

47,  59,  79. 
Stability  of  Stone  Structures,  by  Wo- 

liam  H.  Searles.  47,  65. 
Standard  Measures,  by  A.  S.  C.  Wi-a- 

tkle,  47. 
Staukfkr,  D.  McN. — Paper  by,  47. 
Steele,    J.    Dutton. — Resignation   of, 

72. 
Stevens,  S. — Discussion  by,  105. 
Striedinger,  Julius  H. — Paper  by,  4. 

— Discussion  by,  4,  21. 
St.  Lawrence   River,  the   Improvemeut 

of,  by  JoBN  Kennedy,  47. 
Stratton,     Franklin     A. — Death    an- 
nounced,  69,    64. — Committee  np- 

/pointed  to  prepare  Memoir,  69.— 

Memoir,  96. 
SiROBEL,    Charles     L. — Admitted    as 

Member,  105,  113. 
Strong,  Charles    H.— On   Committee, 

48. 
Submarine     Telephone,     by    Charles 

Ward  Raymond,  47. 
Swan.  Charles  H. — Discussion  by,  47. 
Sweet,  C.  A. — Discussion  by,  105. 
Sweet,  E.  Jr. — Discussion   by,  45,  46. 

— Paper  by,  45. 

Tasker,  Charles  A.— Death  announced, 
78. 

Test  of  American  Iron,  Steel  and  other 
Metals,  Committer  on,  30,  32,  36. 

Teats  of  Cement.     (See  Cement.) 

Thompson,  Wm.  G.  M.— Admitted  as 
Member,  39,  52. 

Timber,  preservation  of.  31,46.  73,  84. 

TiTLoV,  J.  Milton. — Admitted  as  Mem- 
ber, 59.  71. 

Topics  on  which  original  papers  are  in^ 
vited,  60,  86. 

ToRRKY,  D. — Discussion  by,  65. 

Transactions,  complete  sets  of.  (See 
Announcements.) 

Treasurer's  report,  80,  106. 

Turbine  tests,  29,  33,  62. 

Uniform  Accounts  and  Returns  of  Rail- 
road Corporations,  Committee  on, 
80,  33. 

Van  WiNKiE,  E.  B. — Discussion  by, 
46,  74.— Elected  Director.  81.— On 
Committee,  106. 

Vinton,  Francis  L. — Death  annoanced, 

78. 

Walijng,  H.  F.— Paper  by,  47. 
Ward,  John  F. — Discussion -by,  62. 
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WARD.  WHITMAN. 

Ward,  L.  B. — Discussion  by.  21.  Whitmajt,  T.  J. — On  Committee.  46. 

Warrkn.  G.  K. — Elected  Director,  81.  Whittkmore,  D.  J.— Discussion  by,  45, 

—On  Committee.  106.  65. 

Water. — The   flow  of  water  in  rivers,  Wbittbn,  N.  H. — Commnnications  from 

by  Db  Vols«»n  Wood,  47,  52.  29. 

—  The  losfl  of  water  in  flowing  in  open  Williams,     Norman     A. — Death      an- 

earth    channels,    by   J.  James    R.  nounced,  104. 

Croes.  21.  Wind  Pressure,  by  F.  Collinowood,  47. 

Watso.n,  Wiluam. — Discussion   by,  45,  Wood,  Dc  Volson. — Paper  by,  47,  52. 

46.  WoRTiiEN,  William  E. — Discussion  by, 
Wklch,    Asubel. — DiHCUesion  by,  4. —  21,  105. — On   Committee,  4,  5,  33, 

Presides  at  meetinj^,  4.  52. — Presides  at  meeting,  52,  59. 

Wellington,  A.  M. — Paper  by,  3.  Wurtele,  A.  S.  C. — Paper  by,  47. 
Whinery,  8. — Difcussion  bv,  46. 

Whitcomb,  H.  D.— Discussion  by,  47.  Yardley,.  Edmund. — Discussion  by,  4, 
WiufELAW,  John. — Discussion  by,   45.  52,  74. 

On  Committee,  47. 
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PROCEEDINaS. 

Vol.  V. — January,    1879. 

[Up  to  April  2d,  1879.] 

MINUTES    OF    MEETINGS. 

(▲batrftct  of  auch  m  may  be  of  general  interest  to  membera.) 


OF  THE  SOCIETY. 

Januaby  3d,  1879. — The  Society  met  at  8  p.  m.,  the  President,  W. 
Mihior  Roberts,  in  the  chair. 

The  death  of  Samuel  J.  Beeves,  Member  A.  S.  C.  E.,  was  annonnoed, 
and  the  President  was  authorized  to  appoint  a  committee  to  prepare  a 
memoir. 

The  result  of  the  canvass  of  the  ballots  for  proposed  Amendments  to 
the  Constitution  and  By-Laws,  was  as  follows  : 

Upon  the  Codification  of  the  Constitution  and  By-Laws,  as  printed 
in  Proceedings,  Vol.  IV. ,  page  95  (July,  1878),  there  were  74  Ayes  and  9 
Nays.    This  codification  was  thereupon  declared  adopted. 

Upon  the  Amendment  (marked  E)  to  Article  XYIH.  of  the  Constita- 
tion,  as  printed  in  Proceedings,  Vol.  IV.,  page  106,  there  were  81  Ayes 
^d  5  Nays.     This  amendment  was  thereupon  declared  adopted. 
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Upon  the  Amendment  (marked  L)  to  Article  XVIL  of  the  Constita- 
lion,  as  printed  in  Proceedings,  Vol.  IV.,  page  107,  there  were  78  Ayes 
and  7  Nays.     This  amendment  was  thereupon  declared  adopted. 

Upon  the  Amendment  (marked  N)  to  Article  XXIEE.  of  the  Constitn- 
tion,  as  printed  in  Proceedings,  VoL  IV.,  page  108,  there  were  64  Ayes 
and  21  Nays.     This  amendment  was  thereupon  declared  adopted. 

Upon  the  Amendment  (marked  O)  to  article  XXXEL  of  the  Ck)nsti- 
tution,  as  printed  in  Proceedings,  Vol.  IV.,  page  108,  there  were  79  Ayes 
and  7  Nays.     This  amendment  was  thereupon  declared  adopted. 

Upon  the  Amendment  (marked  P),  a  new  Article  of  the  Constitution, 
as  printed  in  Proceedings,  VoL  IV.,  page  108,  there  were  71  Ayes  and 
16  Nays.     This  amendment  was  thereupon  declared  adopted. 

Upon  the  Amendment  (marked  B)  to  Section  1  of  the  By-Laws,  as 
printed  in  Proceedings,  Vol.  IV.,  page  108,  there  were  80  Ayes  and  5 
Nays.     This  amendment  was  thereupon  declared  adopted. 

Upon  the  Amendment  (marked  S)  to  Section  23  of  the  By-Laws,  as 
printed  in  Proceedings,  Vol.  IV.,  page  109,  there  were  80  Ayes  and  & 
Nays.     This  amendment  was  thereupon  declared  adopted. 

Upon  the  other  proposed  Amendments  to  the  Constitution  and  By- 
Laws,  as  printed  in  Proceedings,  Vol.  IV.,  pages  105,  106,  107  and  109, 
the  vote  was  as  follows: 

Upon  proposed  Amendment  to  Article  V.  of  the  Constitution  (marked 
B.)  5  Ayes,  81  Nays. 

Upon  proposed  Amendment  to  Article  V.  of  Constitutien  (marked  C), 
0  Ayes,  85  Nays. 

Upon  proposed  Amendment  to  Article  V.  of  Constitution  (marked  D.), 
•1  Ayes,  82  Nays. 

Upon  proposed  Amendment  to  Article  VT.  of  Constitution  (marked 
E.),  6  Ayes,  81  Nays. 

Upon  proposed  Amendment  to  Article  VI.  of  Constitution  (marked 
R),  4  Ayes,  82  Nays. 

Upon  proposed  Amendment  to  Article  VI.  of  Constitution  (marked 
G.),  1  Aye,  84  Nays. 

Upon  proposed  Amendment  to  Article  VU.  of  Constitution  (marked 
H.),  3  Ayes,  82  Nays. 

Upon  proposed  Amendment  to  Article  IX.  of  Constitution  (marked 
L),  9  Ayes,  76  Nays. 

Upon  proposed  Amendment  to  Article  X.  of  Constitution  (marked 
J.),  12  Ayes,  75  Nays. 

Upon  proposed  Amendment  to  Article  XIX-  of  Constitution  (marked 
M.),  11  Ayes,  74  Nays. 

Upon  proposed  Amendment  to  Section  24  of  By-Laws  (marked  T),  16 
Ayes,  69  Nays. 

Whereupon  these  proposed  amendments  (B,  C,  D,  E,  F,  G,  H,  I,  J, 
M,  and  T),  were  declared  not  adopted. 
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An  address  was  ikeu  made  by  the  President,  alluding  to  his  ap- 
proaching visit  to  Brazil.* 

On  motion,  the  chair  was  taken  by  Martin  CoryelL  The  following 
resolution  was  adopted: 

Resolved,  That  a  committee  of  three  be  appointed  to  draw  up  resolu- 
tions in  reference  to  the  departure  of  the  President. 

Messrs.  Charles  Macdonald,  Mendes  Cohen  and  J.  J.  B.  Croes,  were 
appointed  such  committee. 

The  committee  presented  the  following  Preamble  and  Resolution, 
which  were  unanimously  adopted  : 

"  Whereas,  The  PresidAQt  of  this  Society,  Col.  W.  Hllnor  Roberts,  hw  aiiDOiinoed  his  in- 
tention of  witUdriiwlDg  from  the  active  admlDlstratlOQ  of  the  dnties  of  his  poaltloD,  in  conae- 
qnence  of  having  entered  npon  a  service  of  great  honor  and  trust  under  the  Qovemment  of 
Brazil,  be  it. 

*'  Resolved,  That  we  desire  to  place  on  record  at  this  time,  our  sense  of  Col.  Roberts'  ser- 
rices  to  the  profession  during  his  long  career  as  an  Engineer. 

"  Beginning  at  the  age  of  sixteen  on  the  Union  Canal  of  Pennsylvania,  he  was  intimately 
associated  with  the  development  of  the  most  prominent  canals  of  the  country. 

"  He  became  identified  with  the  railway  system  at  its  first  inoeption,  and  his  name  has  beeo 
coDnected  with  many  of  the  important  railways  of  the  United  States  ;  notably  with  the  Alle- 
gheny Portsge.  the  Harrisbnrgh  and  Lancaster,  now  part  of  the  main  line  of  the  PennsylTania 
Railroad,  the  Bellefontsine  and  Indiana,  the  Iron  Mountain  of  Missouri,  several  railroads  in 
Iowa,  and  the  great  Northern  Pacific  Railroad,  of  which  he  still  remains  Chief  Engineer. 

"  His  abilities  as  a  Hydraulic  Engineer  have  been  recognized  in  his  appointment  by  the 
Government  to  the  charge  of  the  Ohio  River  Improvement,  and  as  one  of  the  Commissioners  to 
advise  in  regard  to  the  regulation  of  the  mouths  of  the  Mississippi  River,  in  the  execution  of 
which  duty  he  visited  Europe  with  the  Commlseion,  and  examined  the  principal  works  of  river 
improvement  there. 

"  He  has  also  been  engaged  as  Consulting  Engineer  upon  many  important  questions  per- 
taining to  the  water  supply  of  several  of  our  principal  cities. 

"  During  his  long  connection  with  the  direction  of  the  Society.  Col.  Roberts'  active  Inter- 
est in  its  aflalra  has  been  of  great  advantage,  and  his  wise  counsel  has  materially  aided  his 
colleagues  in  the  settlement  of  many  difficult  questions,  and  the  furtherance  of  the  objects  of 
the  aasociatinn. 

"  While  his  absence  will  be  seriously  felt  by  them,  they  are  reconciled  thereto  by  the  con- 
viction that  it  will  inure  to  the  benefit  not  only  of  himself  and  the  enlightened  government 
which  has  employed  him,  but  of  the  profession  of  which  he  is  an  honored  member." 

The  President  resumed  the  chair.  The  reading  of  the  paper  an- 
nounced for  this  evening  was  postponed  until  the  next  meeting. 

January  15th,  1879. — The  Society  met  at  8  p.  m.,  Charles  Macdonald 
in  the  chair. 

A  paper  presented  at  the  Annual  Meeting  with  the  report  of  the  Com- 
mittee on  Resistances  of  Trains,  being  a  report  of  experiments  upon  the 
resistances  of  rolling  stock,  made  by  A.  M.  Wellington,  under  the  direc- 
tion of  Charles  Paine,  was  read  and  discussed. 

February  5th,  1879. — The  Society  met  at  8  p.  m.,  William  H.  Paine 
in  the  chair. 

*  Bee  page  6. 
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The  ballots  to  determine  the  place  for  the  Eleyenth  Annual  Conven- 
tion were  canyassed,  and  the  result  announced,  as  follows: 

For  St.  Louis 73  votes 

For  aeveland 82     " 

For  San  Francisco 1     ** 

In  accordance  with  this  vote  it  waa  determined  that  the  Eleventh 
Annual  Convention  should  be  held  at  Cleveland . 

The  ballots  for  membership  were  canvassed  and  the  following  candi- 
dates were  declared  elected  as  members:  William  H.  Bradley,  of  Boston, 
Mass.,  and  Hamilton  Smith,  jr.,  of  San  Francisco,  CaL 

A  paper  entitled  **  Engineering  Questions  Involved  in  the  Develop- 
ment of  Electric  Lighting,"  by  Stephen  Chester,  was  read  by  the  author, 
and  discussed  by  Messrs.  Chester,  Dresser,  Haswell,  Morison,  Searles  and 
Tardley. 

Fbbbuaby  19th,  1879. — The  Society  met  at  8  p.  m.,  Past-President 
William  J.  McAlpine  in  the  chair. 

A  paper  by  Julius  H.  Striedinger,  entitled  **  Notes  on  Gelatine  Djrna- 
mite,"  was  read,  and  discussed  by  Messrs.  Chanute,  Cooper,  Emery,  Geo. 
S.  Greene,  jr.,  Haswell,  Wm.  J.  McAlpine  and  Yardley. 

Maboh  5th,  1879.  —The  Society  met  at  8  p.  m.,  Ashbel  Welch  in  the 
chair. 

The  death  of  Robert  G.  Hatfield,  member  American  Society  Civil 
Engineers,  was  announced,  and  William  E.  Worthen,  James  O.  Morse 
and  John  Bogart  were  appointed  a  committee  to  prepare  a  memoir  of  Mr. 
Hatfield. 

The  appointment  of  John  Griffen  and  Alfred  P.  Boiler  was  announced, 
as  a  committee  to  prepare  a  memoir  of  the  late  Samuel  J.  Beeves. 

The  ballot  for  membership  was  canvassed,  and  the  following  candi- 
dates declared  elected: — As  Members:  James  E.  Bell,  of  Cincinnati,' 0., 
Thomas  Eglesten,  of  New  York,  Montgomery  Meigs,  of  Washington,  D. 
C,  and  Joseph  O.  Osgood  (elected  Junior  May  3d,  1876),  of  Cafton  City, 
Col. 

As  Associate:  Alexander  Gordon,  of  Cincinnati,  O. 

As  Junior:  James  P.  Allen,  of  Charleston,  S.  C. 

A  communication  from  Moncure  Robinson,  and  a  report  made  by  him 
in  the  year  1829  embracing  the  original  recommendation  for  the  plan  of 
crossing  the  Allegheny  Mountains  by  inclined  planes,  were  read,  and  dis- 
cussed by  Messrs.  Compten,  Emery,  Haswell,  North,  Searles  and  Welch. 

Additional  experiments  with  dynamite  were  described  by  Charles  H. 
HasweU,  and  the  subject  of  high  explosives  was  discussed  by  Messrs. 
North  and  Striedinger. 
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Maboh  19th,  1879.— The  Society  met  at  8  p.  m.,  Past  President  George 
S.  Greene  in  the  chair. 

A  paper  by  W.  A.  G.  Emonts,  entitled  **  Parabolic  Arches  for 
Masonry,"  was  read  and  discassed. 

An  informal  discussion  followed  upon  the  general  policy  of  tiie 
Society. 

Apbiii  2d,  1879.  —The  Society  met  at  8  p.  m.,  Past  President  George 
S.  Greene  in  the  chair. 

The  death  of  Alfred  W.  Craven,  Past  President  American  Society  of 
Civil  Engineers,  was  announced,  and  the  following  committee  was  ap- 
pointed to  prepare  a  memoir  of  Mr.  Craven:  George  S.  Greene,  William 
E.  Worthen,  Julius  W.  Adams  and  Allan  Campbell. 

Gen.  J.  G.  Barnard,  then  read  a  paper  on  the  construction  of  the 
Minot's  Ledge  Light  House,  including  with  it  a  memoir  on  the  subject 
by  the  late  Gen.  B.  S.  Alexander. 

Gen.  J.  G.  Barnard  also  presented  an  account  of  the  settlement  of  Fort 
Livingston,  Fla.,  and  referred  to  the  probable  cause  of  settlement  of 
Pier  2  of  South  Street  Bridge,  Philadelphia. 

George  W.  Dresser  gave  an  account  of  the  foundations  of  a  large  hos- 
pital in  New  York  City. 

Francis  Collingwood  gave  an  account  of  the  method  of  providing  for 
special  cases  in  the  foundations  of  the  piers  of  the  New  York  and  Brooklyn 
Bridge. 

The  following  resolution  was  offered  by  Theodore  Cooper: 

Resolved,  That  an  invitation  be  extended  to  the  editors  of  Engineer- 
ing journals  to  attend  our  meetings;  and  that  all  reasonable  facilities  be 
given  them  to  report  such  abstracts  of  the  papers  and  discussions  as  they 
may  desire  to  i)ubli8h. 

The  question  was  discussed  by  Messrs.  Chanute,  Cooper,  Croes, 
Dresser,  G.  S.  Greene,  G.  S.  Greene,  Jr.,  and  Macdonald. 

The  following  rule,  adopted  by  the  Board  of  Direction,  was  read  for 
the  information  of  the  Society  : 

**That  business  proceedings  are  not  to  be  reported  for  the  public 
press.  Notices  of  meetings  held,  and  of  the  papers  read  and  discussion 
thereon,  may  be  reported.  Abstracts,  giving  the  general  tenor  of  the 
papers,  &c. ,  may  be  published  in  advance  of  the  issue  of  *  Transactions ' 
if  approved  by  the  Secretary.** 

The  resolution  offered  by  Mr.  Cooper  was  then  withdrawn  by  him, 
and  on  motion  of  Mr.  O.  Chanute,  it  was  referred  to  the  Board  of 
Direction. 

Mr.  Chanute  gave  notice  that  at  the  next  meeting  of  the  Society  he 
would  offer  the  following  preamble  and  resolution  : 

Whereas,  Every  possible  effort  should  be  made  to  increase  the  sphere 
of  usefulness  of  the  Society  and  to  enlarge  its  membership  as  well  as  to 
promote  active  intercourse  between  all  its  members,  therefore,  be  it 
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Besolved,  That  the  following  suggestions  and  saoh  others  as  may  be 
submitted,  be  printed  and  distributed  among  the  members,  with  the 
request  that  they  shall  fayor  the  Secretary  as  soon  as  possible  with  their 
opinions,  as  well  as  with  such  other  suggestions  as  they  may  wish  to 
offer,  so  that  action  upon  the  same  may  be  taken  at  the  next  convention. 

SUOOESTIONS. 

1st.  That  provision  be  made  for  the  holding  of  more  than  a  single 
convention  in  each  year  for  professional  intercourse. 

2d.  That  papers  be  annually  invited  from  members  upon  subjects 
of  general  interest,  to  be  specified  by  the  Board  of  Direction. 

3d.  That  a  system  be  established  to  award  special  recognition  for  the 
best  papers  contributed  each  year. 

4th.  That  present  members  be  encouraged  to  propose  worthy  per- 
sons for  new  members,  associates  and  fellows. 

5th.  That  to  promote  the  discussion  of  papers,  advance  copies  be 
issued  to  such  members  as  may  be  specially  qualified  to  take  part  in  the 
same. 

6th.  That  members  be  encouraged  to  make  use  of  the  facilities  of 
the  Society  in  New  York,  for  obtaining  professional  information. 


NOTES   AND    MEMORANDA. 


REPORTS  OP  MEETINGS. 


Address  made  by  President  W.  Milnob 
RoBKBTS.  at  the  meeting  of  the  Society.  Janu- 
ary 3. 1879.* 

The  members  present  are  already  aware 
that  I  have  accepted  a  position  as  engineer  in 
the  service  of  the  Brazilian  Ooverument;  an 
appointment  unsolicited  on  my  part,  and  made 
without  my  knowledge,  upon  the  nomination 
of  our  fellow  member.  Capt.  Eads,  to  whom 
the  Emperor,  Dom  Pedro  the  Second,  had  ad- 
dre»ed  an  autograph  letter,  requesting  him 
to  nominate  an  experienced  engineer  to  take 
the  direction  of  the  Improvement  of  the  San 
Francisco  River.  At  the  suggestion  of  Mr. 
Borges,  the  Brazilian  Mmister,  the  appoint- 
ment was  afterwards  made  more  general,  re- 
quiring me  to  act  as  engineer  upon  any  of  the 
public  improvements  the  Oovernnent  might 
desire.  The  engagement  is  for  three  years 
flrom  the  beginning  of  January  of  this  year, 
18TO. 


But  two  months  have  passed  since  the 
members  of  the  Society  did  me  the  honor  to 
elect  me  tbeir  Prenident  fur  the  present  year, 
and  it  would  have  been  a  great  gratiflcation 
to  me  to  have  continued  to  preside  in  that 
honorable  position  during  the  entire  year. 
Last  year  our  worthy  President,  E.  8.  Ches- 
brough.  of  Chicago,  being  prevented  by  his 
professional  engagements  from  attendance  at 
the  Society's  rooms  in  this  city,  devolved 
most  of  the  duties  upon  myself  as  Senior 
Vice-President,  during  most  of  the  season. 
Now  it  falls  to  my  lot,  in  consequence  of  my 
new  engagement,  to  ask  the  Senior  Vioe-Preai- 
dent  to  fulfill  the  duties  which  properly  belong 
to  the  President,  and,  doubtless,  he  will  do 
them  well. 

Those  who  are  familiar  with  the  working  of 
the  Board  of  Direction  (and  Trustees)  of  the 
Society  are  aware  that  by  far  the  greater  part 
of  the  labor  naturally  and  necessarily  devolves 


*  See  Minutes,  p.  3. 
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upon  the  Secretary  aod  the  TroMiirer.  under 
the  iDstmctioiM  and  tuperTUton,  it  It  true,  of 
the  Board  of  Directon.  To  the  fUthfnl  end 
Intelligent  motion  of  these  officers  much  of 
the  peat  aneceee  and  present  prosperity  of  the 
Society  are  due,  and  I  am  quite  sure  that  the 
•ame  solicitude  for  the  best  interests  of  our 
meml>ere,  ss  a  bodj,  will  be  maintained  here- 
after by  thoee  gentlemen. 

The  field  upon  which  I  am  about  to  engage 
in  South  America,  though  upon  the  same 
hemiaphere,  can  only  be  conveniently  ap- 
proached firom  the  United  States  by  water, 
and  over  five  thousand  miles  of  ocean  inter- 
vene between  New  York  and  Rio  Janeiro,  the 
eapital  city  ot  Brazil,  requiring  about  twenty 
days*  ateaming,  or  twenty-two  days,  inoluding 
the  UAual  stops  at  St.  Thomas,  Para,  Pemam- 
buco  and  Bahia.  Besides  this  direct  monthly 
steanaship  communication,  there  Is  regular 
steam  communication  between  the  two  uuun- 
tries  via  England,  Frsnce,  Germany,  etc., 
while  much  of  the  commerce  between  the 
United  States  and  Brazil  is  hUU  carried  by  sail- 
ing vessels. 

This  is  not  my  first  visit  to  Brazil  ;  I  spent 
seven  years  in  that  country— between  1858 
and  I8>i5— as  senior  partner  of  the  company 
who  buUt  the  2d  section  of  the  "  Dom  Pedro 
Segnnda  Railway,"  at  the  time  deemed  to  be 
one  of  the  most  difficult  works  ever  projected. 
Greater  works  have  since  been  coostucted  in 
Europe  and  on  the  west  coast  of  Sonth  Amer- 
ica, but  the  undertaking  of  the  Brazilian 
railroads,  nearly  a  quarter  of  a  century  ago, 
exhibited  great  forefllght  as  well  ss  most 
lil>eral  enterprise  on  the  part  of  the  Oovem- 
ment.  With  an  enlightened  and  energetic 
Emperor,  devoted  to  the  maintenance  of  an 
admirable  written  Constitution,  and  ably  sup- 


ported by  a  Parliament  and  Council  oomposed 
of  educated  gentlemen,  the  future  of  Brazil 
should  be  very  great  In  1866,  before  leaving 
that  country.  I  had  the  honor  to  take  part  in 
calling  public  attention  to  the  importance  of  a 
direct  steamship  line  between  Brazil  and  the 
United  States,  which  was  soon  after  estab- 
lished, sustained  in  part  by  subsidies  flrom 
both  govemmenta.  After  running  some  years 
that  line  was  withdrawn.  Recently  another 
line  has  been  put  on,  and  it  Is  to  be  hoped 
that  the  Government  and  people  of  the  United 
States  will  encourage  more  frequent  inter- 
course between  the  two  countries,  to  their 
mutual  advantage. 

Being  so  far  away,  I  shall  miss  the  profes- 
sional and  social  gatherings  of  our  members, 
and  for  a  time  I  will  have  to  content  myself 
with  the  reading  of  the  published  Transac- 
tions and  Proceedings.  I  trust,  however,  that 
they  will  lose  none  of  their  interest  in  con- 
sequence of  the  distance  they  must  traverse. 
Though  abnent  in  body,  I  will  be  present  with 
you  in  spirit ;  and,  should  there  be  time  and 
opportunity,  I  may  be  able  to  contribute  an 
occasional  paper  relating  to  South  America, 
which  may  have  interest  for  members  in 
North  America. 

Ours  iH  the  ••  ^m«^con"  Society  of  Civil 
Engineers.  It  knows  no  "North,"  no  "South," 
save  as  amicable,  continental  designations. 

I  cannot  but  feel  sad  at  parting  for  several 
years  with  so  many  associates  and  personal 
friends  who  have  been  so  uniformly  kind,  but 
soon  this  feeling  will  give  place  to  pleasurable 
recollections,  which  I  shall  carry  with  me 
wherever  I  go. 

I  bid  you  one  and  all  an  affectionate  adieu. 
May  God  bless  you  aU. 


LIST  OF  NEW  BOOKS  ON 

ENGINEERING   AND    TECHNOLOGY. 


Architecture.  Town  and  country  mansions 
and  suburban  honses,  with  notes  on  the 
sanitary  and  artistic  construction  of  houses. 
W.  Young.  New  York.  Fol.  30  pUtes. 
Spons.    $12.50. 

Army  Sacrifices;  or.  Briefs  from  Official 
Pigeon-Holes.  Sketchea  based  on  Official 
Beporta,  grouped  together  for  the  puriHMe 
of  illustrating  the  services  and  experiences 
•f  the  Regular  Army  of  the  United  States 
on  the  Indian  Frontier.  MaJ.-Gen.  Jas.  B. 
Fry.  U.  S.  A.  New  York.  16mo.  Van  iVo#- 
iramd.    $1.00. 


Canal  and  Culvert  Tables,  based  on  the  for- 
mula or  K utter,  under  a  modified  classifica- 
tion. With  explanatory  text  and  examples. 
Louis  D'A.  Jackson.  London.  8vo.  W.  H. 
Alien.    28s. 

Cast  Iron  Pipes.  Ernest  Benedict.  New  York. 
8vo.    Sp<m*.     $0.20. 

Catalt  gue.  The  American of  books  in  prlni 

and  for  sale  on  July  1,  1876.  Vol.  1.  Au- 
thora  and  Titles.  Parte  1  and  2.  A.  to 
Lennox.  By  F.  Leypoldt  and  L  £.  Jones. 
New  York.  Quarto.  Lm/poldt.  For  the  two 
volumes  complete,  $26.00. 
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Coftl.  The  History  of ;  lecturo  at  King's 

College.  T.  Wiltshire.  London  and  New 
York.    8yo.    Sfxnu.    $0.40. 

Corals  snd  Coral  Islands.  Maps  and  illus. 
James  G.  Dana.  New  York.  Dodd^  Mead  d 
Ck>.    $8.60. 

Dampness,  Traits  complet  snr  rhumiditd 
qui  se  fait  sentir  dans  la  plnpart  deo  habita- 
tions. P.  Vienot  Paris.  8vo.  New  York. 
VanNoslrand.    $1.00. 

Education  as  a  Science.  Alexander  Bain. 
London.    Svo.     C.  K.  Paul  <£  Co.     6s. 

Electric  Light  Farmer  on  the  Electric  Light; 
extracts  ftom  '<  The  Speaking  Telephone, 
Electric  Light,  and  oth^r  recent  electrical 
inventions."  G.8.  Prescott.  Newport,  B.L 
8vo.    C.  E.  Hammett.    $0.15. 

Electric  lighting.  Useful  information  on 
practical  electric  lighting.  Eillingsworth 
Hedges.    New  York.     8vo.    Sport*.     $0.40. 

Engineers',  Architects'  and  Contractors' 
Pocket  Book  for  1879.  London.  12mo, 
bound.     Crosby  Lockwood.    68. 

Fuel:  Its  Combustion  and  Economy.  Con- 
sisting of  Abridgements  of  a  Treatise  on 
the  Combustion  of  Coal  and  the  Prevention 
of  Smoke,  by  C.  W.  WUliams,  and  tie 
Economy  of  l'*uel,  by  T.  Symes  Prideaux. 
With  extensive  Additions  on  Hece  t  Prac- 
tice in  the  Combustion  and  Economy  of 
Fuel,  (  oal,  Coke,  Wood.  Peat,  Petroleum, 
&c.,  by  the  Editor,  D.  Kinear  Clark. 
(Weale's  Series.)  London.  12mo.  Crosby 
Lockwood.     4  s.  6d, 

Health,  and  How  to  Promote  it.  By  Richard 
McSherry,  M.  D.,  President  of  the  Balti- 
more Academy  of  Medicine,  13mo.  New 
York.    Appleton.     $1.25. 

,  The  Public.    Kuggestions   as  to  the 

Preparation  ot  District  Maps  and  plans  for 
Main  Sewerage,  Drainige  and  Water  Sup- 
ply. With  18  Plans.  Koy.  8vo.  R.  Raw- 
linsnn.  Loudon.  British  Oovemment  Pub- 
lication.   3s. 

Illuminating:  A  Practical  Treatise  on  the  Art. 
By  Marcus  Ward,  illuminator  to  the  Queen. 
With  26  Examples  of  the  Styles  prevailiug 
at  the  different  Periods,  from  the  Sixth 
Century  to  the  Present  Time;  chromo- 
praphed  in  facalmile  and  in  outline.  Fcap, 
4to.     London.    Marcus  Ward  db  Co.    6s. 

Lithography:  Grammar  of  Lithography.  A 
Prictical  Guide  for  the  Artist  and  Printer 
in  Commercial  and  Artistic  Lithography, 
Zincography.  Photolithography  and  Litho- 
graphic Machine  Priming.  Edited  and  re- 
vised, with  an  Introduction,  by  the  Editor 
of  **The  Printing  Press  and  Lithographer." 
Post  8vo.  W.  D.  Richmond.  London. 
Wyman.    5s. 

Map  Drawing;  The  parallel  and  meridional 
system.  W.V.Marshall.  4to.  New  York. 
Barnes.     $0.25. 

Mathematical  Problems.  Jos.  Wastenholme. 
Svo.  London.  2d  ed.  enl.  New  York. 
MacmiUan,     $6.00. 

Mathematical  Tables.  James  Pryde.  Newed. 
12mo.  Edinburg.  Chambers.  New  York, 
Worthington.     $1,75. 

Municipal  Corporations  Companion.  Diary, 
Directory,  and  Year-Book  of  Statistics  for 
1879.     Svo.     London.     Waterlow.    5s. 

Physios,  Pi  actical  Physics.  Molecular  Phyaics 
and  Sound.  (London  Science  Class  Book.) 
F.  Guthrie.  18mo.  London.  Longman's. 
Is.  6d. 


Physioal  Forces,  new  and  original  theories. 

H.  Raymond  Rogers.  12mo.  Dunkirk.  N.Y. 

C.  K.Abeld  Hon.    $0.60. 
Price  Book  for  Builders  and  Contractors  for 

1879.     (Weale's  Series.)     12mo.    London. 

Lockwood.    3s.  6d. 
Science  Text  Books.    16mo.  fully  Ulnstnted. 

New  York.    ApftleUm : 

1.  The   Elements   of  Mechanism.      By 

Professor  T.  M.  Goodeve,  M.  A. 
$150. 

2.  Metals  ;   Their  Properties  and  Treat- 

ment.   By  Professor  C.  L.  Bloxam. 

$1.50. 
8.  Introduction  to  the  Study  of  Inorganic 

Chemistry.    By  W.  A.  Miller,  M.  D., 

D.  C.  L.,LL.D.     $1.50. 
4.  Theory  of  Heat    By  Professor  J.  C. 

Maxwell,  M.A..  LL.  D.    $1.60. 
6.  The  Strength  of  Materials  and  Stmo- 

tures.    By  J.  Anderson,  C.  £.,  LL.  D., 

F.  R.  S.  E.     $1.50. 

6.  Electricity  and  Magnetism.    By  Profes- 

sor F.  Jenkin,  F.  R.  SS.  L.  &  £.,  M.  I. 
C.  E.    $1.50. 

7.  Workshop  Appliances,  including  31a- 

chino-Tools  used  by  Engineers.  By 
C.  P.  B.  Shelley,  C.  E.    $1.60. 

8.  Principles  of  Mechanics.    Byl^rofessor 

T.  M.  Goodeve.  M.  A.     $1.50. 

9.  Introduction  to  the  Study  of  Organic 

Chemistry.  By  Professor  H.  E.  Arm- 
strong. Ph.  D..  F.  C.  8.    $1,50. 

10.  Qualitative  Chemical  Analysis  and  La- 

boratory Practice.  By  ProfeesorT. 
E.Thorpe.  Ph.  D.,  F.R.8.E..  andM. 
M.  P.  Muir,  F.R.S.E.     $1.60. 

11.  Telegraphy.     By  W.  H.  Preece.  C.  E., 

and  J.  Sivewright.  M.A.    $150. 

12.  Railway  Appliances.    By  J.  W.  Barry, 

C.E.    $1.60. 
18.  The  Art  of  ElectroMetallurgy.    By G. 
Gore,  LL.D..  F.R.8.     $2.50. 

14.  Introduction  to  the  .^-tudy  of  Chemical 

Philosophy.  By  W.  A.  Tilden,  D.Sc 
Lond.,F.C.S.     $1.50. 

15.  The  Elements  of  Machine  Design.   Bj 

Professor  W.  C.  Unwin,  0.  E.    $1.50. 

16.  Treatine  on  Photography.    By  Captain 

W.  De  WivelesUe  Abney,  F.  R.  8. 
$1  50. 

17.  The  Study  of  Rocks :  an  Elementary 

Text-Book  of  Petrology.  By  Frank 
Rutley,  F.G.S.,  of  H.  M.  Geological 
Survey.    $i.75. 

Steam  Engine.  Text-Book  on  the . 

T.  M.  Goodeve.  12mo,  illns.  New  York. 
Van  Aostrand.    $2.50. 

Streneth  of  Materials.  Wm.  Kent.  (Science 
Series  No.  41.)  16mo.  New  York.  Foa 
Nostrand.     $0.50. 

Telegraphy.  Book  for  beginners.  F.  8. 
Beechey.  8vo.  Loudon  and  New  York. 
&pons.    $0.60. 

Turbine  Wheels.  On  the  inapplicability  of 
the  Theoretical  Investigation  oi  the  Turbine 
Wheel  aa  given  by  Rankine,  Weisbadi, 
Brcsse  and  others,  to  the  Modem  Coustrac- 
iions  introduced  by  Boyden  and  Francis. 
By  Prof.  W.  P.  Trowbridge.  18mo,  illus- 
trated. (Science  Series  No.  44.)  New  York, 
Van  Nostrand.     $0.60. 

Warming  Buildings.  Practical  treatise  on 
warming  buildings  by  hot  water,  steam  and 
hot  air  ventilation,  and  the  various  methods 
of  distributing  artificial   heat,  and  their 
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♦fTects  on  Aoiroal  ind  T^peUble  phjulolofry; 
[al»o]  an  li^qniry  iuto  ibe  laws  of  rac  iant 
and  conducted  bfat,  cbemical  conntitntion 
of  coal,  aiid  cinibn»ti<>n  of  imcke.  G. 
Bood.  6tb  ^d..  enl.  8vo,  Ulna.  Mew  York. 
Spent.  14.25. 
IToodr,  Kative  and  Foreign.  Lea  Bofa  Irdi- 
genea  et  Etrangera  :  Lenr  I'bj  aiologie,  CuJ- 


tnre,  Prodnction.  Quality  Definta.  8tati*- 
tiqne.  etc.  1  ar  Alpb.  E.  DQp«int  Ingenienr 
dea  C*  nhtrnctiona  Navalea,  et  Bouqtiet  de 
la  Grye.  Coneervatenr  den  Foreta.  un  Vo- 
Innie  in  8°.  orn^  de  1620raTiire8.  Prix.  12fr. 
Tear  book  of  facta  In  Science  and  the  Arte  lor 
]b78.  J.  Mason.  8to.  London.  Ward  dt 
Lock,    2a.  6d. 


ADDITIONS  TO 


LIBRARY    AND     MUSEUM. 


From    Adminiatratlon   dea    Ponta  et 
Cbaneeea.  Paria  : 
Atmalea,  January,  1879. 

From    American   Inatltnte   of  Mining 
Engineers.  Tbomaa  M.  Drown,  Secre- 
tary.  Eaaton.  Pa. : 
Ttaneadiona,  Vol.  VI.  May  1877,  to  Febmary, 
1878. 

From  Geo.  D.  Ansley,  City  Sunreyor, 
Montreal,  Canada  : 
Kepnrt  of  the  City  Surveyor  of  Montreal,  for 
1878. 

From  Argentine  Sdentiflc  Society,  Don 
Felix    AmoretU,    Secretary,    Buenos 
Ayres  : 
Annala    ot    the   Society.      December,    1878. 
January,  1879. 

From  Austrian  Society  of  Engineers  and 
Arcbitecta,  Vienna.  AuR'rla ; 
Zeltacbrift.    Dr.  Wilbelm  Finter,  Redaktor. 
Part  XII.     1878.     Parti.     1879. 

From  Board  of  Water  Commlaalonera, 
Buffalo,  N.  Y  : 
Tenth  Annual  Report  of  Buffalo  City  Water 
Works.     Buffalo.     1879. 

From  Robert  Brig^s,  Philadelrbia  ; 
Machines  for  making  Ice.   using   Sulphurous 
Acid  or  Ammouia  in  the  proceaa.    Robert 
Briggs.    Iblladelphia.    1870. 

From  W.  E  C.  Coxe,  Philsdelpbia  : 
Beport  of  'he  President  and  Managers  of  the 
Philadelphia   anJ     Reading    Railroad    Co. 
PbiUdelphia.     1879. 

From  J.  James  R.  Cm^s,  New  York  : 
Annual  Report  ol  the  Newark,  N.  J..  Aqueduct 
Board,  for  thi-year  ending  November  30th, 
1878.    Newark.    1878, 
One  Photograph  "  Mattrass  Revetment,"    on 
the  upper  Missouri  River  in  1878,  in  charge 
of  S.  H.  Yonge.  Asat.  U.  S.  Civil  Engineer. 
From  Joseph  P.  Davis,  City  Engineer, 
Boston  : 
Annual  Report  of  the  City  Engineer  of  Boa- 
ton,  lor  1878. 

From  Fred,  de  Funiak,  Louisville.  Ky.: 
Annual   Report  of  the  Louisville  and  Nash- 

ville  Railroad  Co.     June  30th.  1878. 
Coat  of  road  repairs  for  six  months,  ending 

December  31,  1878.    Lou.  and  Nash.,  and 

S4>uih  and  North  Ala.  Railroads. 
Itemized  statement  of  car  repaira,  and  ex- 

penaea  lor  six  montha,  ending  December 


31, 1878.    Lou.  and  Naah.  and  South  and 

North  Ala.  Railroads. 

From  Franklin  Institute.  Philadelphia  : 
Journal  of  the  InHtitute  for  January  and  Feb- 
ruary, 1879.     Philadelphia.     1879. 

From  F.  U.  Farquhar.  Rock  Inland.  111.: 
Annual  Report  of  the  Railroad  Conimissionera 

of  MinueBota,  for  1875.    J.  J.  Randall.    St. 

Paul.    1876. 
Second  Annual  Report  of  the  Geological  and 

Natural  History  Survey  of  Minnesota.     St. 

Paul.    1874. 
Beport  of  the  Canal  Commissioners  of  Mlnne- 

sou.  for  I87i^.    St  Paul.    1876. 
Second  Annual  Report  of  the  State  Fish  Com- 

misMuuers  ot   Miuneaota.    St.  Paul.     1876. 
Statii«tic«  of  Minnesota,  for  1871,  1872,  1873 

and  1874. 
Annual  Heport  of  the  Board  of  Regents  of  the 

University  of  MinnesoU.     1872  and  1874. 
Fifft,    Second,     Fourth,     Fifth,     Sixth    and 

Seventh   Annual  Reports  of  the  St   Paul, 

Minn.,  Chamber  of  Commerce. 
Peat   for    Domestic  Fuel.      S.  F.  Peckham. 

Minneapolis.    Ih74. 

From    Hon.    A.    A.    Haggett    Lowell, 
Mass.: 
Sixth  Annual  Report  of   the  Lowell   Water 
Board.    LoweU.    1S79. 

From  Hon.  Abram  S.  Hewitt,  New  York; 
Our  National  luheritence.  and  how  to  enjoy  it. 
Abraham  S.   Hewitt.      Washington.     1879. 
(CopieK  for  distribution.) 

From  General  A.  A.  Humphreys,  Chief 
of  Engineers,  U.  S.  A.,  Washington, 
D.C  : 
Cost  of  Lake  Survey.    Oen.  C.  B.  Comstock. 

(Q  copies.) 
Eetimati-B  lor  continuing  the  improvement  of 
the  White  and  St  Francis  Rivers,  the  I'An- 
quilla  River,  and  tbe  Buffalo  Shoals  in 
White  River,  MaJ.  W.  H.  H.  Benyaurd.  (2 
copies.) 
Information  in  relation  to  the  progress  and 

ftreiteut  status  of  th*'  work  on  the  canal  and 
ocks  at   the    Cascades    of   the    Columbia 

River.    Maj.  O.  L.  Gillespie.     (2  copies.) 
Information  of  the  result  of  the  survey  of 

portage  Lake.  Michigan.    Col.  8.  M.  Mana- 

field.     (2  copies.) 
Information  in  relation  to  the  improvement 

of  the  aanitary  condition  of  Washington, 

and    deepening     the    river    channel.      8. 

Thayer  Abert.    (2  copies.) 
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Information  as  to  the  results  of  examination 

of  Wolf  River,  from  Lake  Paygan  to  Red 

River,  Wisconsin.      Col.  D.  C,   Uoaston. 

(2  copies ) 
A  report  upon  the  ezaminallon  of  Apalaohl- 

coia  River  and  Bay.    Capt.  A.  N.  Damrell. 

(Peoples.) 
Report  upon  the  harbor  of  Burlington  and 

Rush  Chute,  Iowa.    Col.  F.  U.  Farqnhar. 

(2  copies.) 
The  Report  upon  the  Chesapeake  and  Delaware 

ShlpGaual.  Col.  W.P.CralghiU.  (2  copies.) 
Reports  upon  the  results  of  examinations  of 

the  Chi  ckaaaha,  Pascagoula  and  Flint  Rivers. 

(2  copies.) 
Report  in  relation  to  removal  of  the  wreck  of 

the  schooner  Addle  Walton,  from  Delaware 

Bay.    Oeu.  J.  N.  Macomb.    (2  copies.) 
Report    upon    the   harbor  at  the  Delaware 

Breakwater.    Gen.  A.  A.  Humphreys.    (2 

copies.) 
Reports  upon  proposed  improvements  in  the 

Delaware,  at  or  near  Schooner  Ledge.  Qen. 

J.  N.  Macomb.    (2  copies.) 
Report  on  iroprovemem  of  Illinois  River  and 

n'inois  and  Michigan  Canal.     Cayt  G.  J. 

Ly decker.    (2  copies.) 
Report  on  survey  of  the  Kankakee   River. 

M%J.  J.  A.  Smith.    (2  copies.) 
Report  upon  Kansas  and  Arkansas  Rivers. 

Msj.  C.  R.  Suter.    (2  copies  ) 
Report  upon  surveys  of  Long  Island  Coast. 

Gen.  John  Newton.    (2  copies.) 
Report  in  relstion  to  the  amount  of  appro* 

priation  necassary  to  complete  the  break- 

water  and  piers  at  the  harbor,  of  Michigan 

City.  Ind.    Maj.  J.  A.  Smith.     (2  copies.) 
Preliu.liiary  Rep"rt  on  the  survey  of  the  Mis- 
souri River,  from  its  mouth  to  Sioux  City, 

Iowa.    Maj.  C.  R.  Suter     (2  copies.) 
Report  upon  survey  of   Missouri  Rivor  at 

Saint  Charles.  Mo.    Maj.  C.  R.  Suter.    (2 

copies. ) 
Report  of  surveys  of  North  Landing  River, 

Onancock  Harbor  and  Nottaway  River.  Va., 

aud  Pedee,  Trent,  Nense.  Chowan  and  Tar 

Rivers   in    North   Carolina.     Capt    C.   B. 

Philips.    (2  copies.) 
A  Report  npon  the  examination  of  the  flats  of 

the  Potomac  River.   Col.  T.  Lincoln  Casey. 

(2  copies.) 
Reports  upon  the  Harbors  of  San  Luis  Obispo. 

Santa  Barbara  snd  San  Buenaventura,  and 

Humboldt  River.    (2  copies.) 
A  Report  npon  an  exumination  of  the  Savsn- 

nah  River  above  Augusta,  Ga.    Gen.  Q.  A. 

Gillmore.    (2  copies.) 
Results  of  an  examination  made  of  the  Mis- 
souri River  at  and  near  its  juuction  with  the 

Kansas  River,  and  the  estimated  cost  of  its 

improvement.   Maj.  C.  R.  Suter.   (2  copies.) 
The  Work  upon  Hoaid's  Kocks,  Monongahela 

River.    Cvil.  Wm.  E.  Merrill.    (2  copies.) 
From  Institution  of  Civil   Engineers, 
publications  edited  by  James  Forrest, 
Secretary,  London,  as  follows  : 
Abstracts  of  Papers  in  Foreign  Transactions 

and  Periodicals.    Vol.  LV.    Session  1878-9. 

Parti. 
Engineering  Progress  in  Foreign  Countries. 

Yemon-Harcourt,    Clark,    Bauenuan    and 

Higgs. 
Harbor  and  Dock  Works; 

(1.)  The  Avonmouth  Dock.  'J.  Mackensie. 

(2.)  The  River  Lagan  and  Harbor  of  Belfast. 
Tnomas  R.  Solmond. 


(8.)  WhitehaTen  Harbor.     John.    E.  Wil- 
liams. 
On  the  Beating  and  Ventilating  Apparatus  of 
the  Glasgow  University.    W.  W.  Phipaon. 
From  the  Institution  of  Mechanical  En- 
gineers. Walter  R.  Browne,  Secretary, 
London  : 
Proceedings  of  the  Institute,  July  98th  and 
29th,  1868. 

From  Wm.  Ripley  Nichols,  Boston  : 
Chemical  Examinations  of  Sewer  Air.    Prof. 
Wm.  Ripley  Nichols.  Boston.    1879. 
From  Edward  P.  North.  New  York  ; 
Official  Catalogue  of  the  United  SUtes  Ex- 
hibitors at  the  Paris  Universal  Exposition. 
London.  1878. 

From  the  North  of  England  Institute  of 

Mining    and  Mechanical  Euginaers, 

Theo.Wood  Buuning,  Secretary,  New- 

castle-on-Tyne,  England  : 

Transactions  of  the  Institute,  December,  187S 

From  Ernest  Pontzen.  Paris  ; 
Maison  Speciale  pour  Tapplication  de  la  pres- 
sion  Hydraulique  a   toute    Industrie.    H. 
Thomasset.    Paris.  1878. 

From   W.    N.   Radenhurst,  Rochectv, 
N.  Y.  : 
Report  of  State  Engineer  for  1878.    Horatio 
Seymour,  Jr.    Albany.  1879. 

From  John  Reid,  Paterson,  N.  J. : 
Two  Photographs,  Iron  Work  Constructioo, 
Seventh  Hegiment  Armory,  New  York  City, 
C.  W.  Clinton,  Architect. 

From  the  Publishers,  Revue  G6n6ral 
des  Cbemins  de  fer.    Edgar  Monjean. 
Secretary,  Paris  : 
Revue  General  des  Chemins  de  fer.  December. 
1878. 


From  William  Rotch,  Fall  River, : 
Fifth   Annual    Report    of    Watuppa    Water 
Board.    Fall  River.    1879. 

From  the  Royal  United  Service  Institu- 
tion.   Capt    B.  Burgess.   Secretary. 
London  : 
Journal  of  the  Institution,  No.  XCVin,  Vol. 
XU. 

From  John  Russell.  San  Francisco: 
Municipal  Reports  of  San  Francisco.    1877-8. 
From  Wm.  B.  Sherman,  Mew  Bedford, 
Mass.; 
Ninth  Annual  Report  of  the  Acushnet  Water 
Board.    New  Bedford.    1878. 

From    Soci^te   des  Ing^nieurs    Civils, 
Paris: 
Memolres.    September  and  October,  1878. 

From  R.  H.  Thurston,  Hoboken,  N.  J.: 
Address  before  the  American  As^ociation  for 
.  the  Advancement  of  Science,  at  the  meeting 
held  in  St.  Louis.  Auaust.  1878.    Pruf.  R. 
H.  Thurston.    Salem,  Mass.    1878. 
Friction  and  its    Laws,  as    determined  by 
recent  experiment    Prof.  R.  H.  Thurston. 
Salem  Mass.    1878. 
New  determinations  of  the   coefficients  of 
Friction  of  Lubricated  Journals  and  on  the 
law  governing  such  ftictlun.    Prof.  B.  H. 
Thurston.    Philadelphia.    1878. 

From  George  E.  Waring,  Jr.,  Newport 
R.L; 
Irvington  Sanitary  Sarvey.    An  examination 
as  to  load  causes  of  fcver  and  ague  on  the 
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«Aat  bftBk  of  the  Hndson  River  from  Dobb's 

Feny  to  Turytown,  with  reoommendations 

for    ImproTement    Oeo.   £.   Wftring,   Jr. 

Mew  York.    1879. 

From  Joseph  H.  WUeon,  Philadelphia: 
Notes  on  the  Interoa)  ImproTementa  of  Peon- 

■yiTania,  and  Reminisc^acea  of  the    first 

railroad   over   the    Allesheny    Mountains. 

W.  Haaeil  Wilson  and  Solomon  W.  Roberta. 

Philadelphia.    1870. 
From  Wilson  Brothers  k  Co.,  Philadelphia: 
Two  piates  of  Bridce  '^ver  Pennsylvania  R. 

R.  at  Belmont  Avenue,  Philadelphiii. 
Twoplaes  of  Bridge  over  Pennsylvania  R. 

R.  at  Fortieth  Street,  Philadelphia. 
Two  plates  of  Bridge  over  Pennsylvania  R. 

R.  at  Forty -first  Street,  Philadelphia. 
Two  plates  of  Span  No.  1  of  the  MorrisviUe 


Bridge,  New  York  Division,  Pennsylvania 
R.R. 

Two  platea  of  Suspension  Bridge  (Ordish's 
System)  over  the  Pennsylvania  R.  R.»  Forty- 
first  Street,  PbiUdelphla. 

Two  plates  of  Jersey  City  Station,  Pennsyl- 
vania R.  R. 

Two  plates  of  Passenger  Station.  Baltimore 
and  Potomac  R.  R. 

Two  platea  of  West  Philadelphia  Station, 
Pennsylvania  R.  R. 

From  F.  Leypoldt,  New  York: 
The  American  Catalogue,  Vol.  I.  Authors  and 

Titles.    Part  2.    Edwards— ]>nnnx. 
The  Library  Journal.  Nos.  1  and  3.  Vol.  IV. 
The    Library    Journal,    Index   to   Vol.   ni, 

March.  1878.  December,  1878. 
The  TiUe  slip  Registry,  Vol.  I,  Nos.  1  and  2. 


ANNOUNCEMENTS. 


Ths  Elkventh  Aknual  CoNVKNTioH  of  the 
Society  will  be  held  at  Clkvklaicd.  Junb 
17th.  1879.  Announcement  as  to  the  detaila 
of  programme  and  proceedings  will  be  issued 
in  a  short  time. 

Copies  of  the  Speeeh  made  in  Congress  by 
Hnn.  Abram  S.  Hewitt  upon  the  subject  of 
the  Public  Lands  and  their  Surveys  have  been 
kindly  sent  to  the  Society  by  the  author  and 
mailed  to  the  members. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Convention  of  the  Society,  and 
ordered  printed  regularly  in  the  Society  pub- 
Ucations: 

Whereas,  the  metric  system  of  weights  and 
measures  is  now  extensively  used  abroad, 
and  whereas  it  is  desirable  that  the  relation 
of  the  units  of  differing  systems  be  made 
famihtr  to  all  by  comparison: 


Resolved,  That  members  be  requested,  in 
papers  hereafter  presented  to  the  Society,  to 
write,  in  parenthesis,  weights  or  dimensions 
by  the  metric  system,  in  connection  with 
those  of  the  system  in  general  use. 

The  House  of  the  Society  is  at  104  East 
Twentieth  street,  one  door  from  Fourth 
avenue,  and  near  the  southwest  comer  of 
Gramercy  Park.  It  is  open  from  nine  o'clock 
A.M.  to  five  o'clock  P.M.  each  business  dsy, 
except  Saturday,  when  it  is  dosed  at  three 
o'clock  p.  M. 

The  Library  and  Conversation  Rooms  wHl 
also,  for  the  present,  be  open  every  Thunday 
evming,  from  1^  to  10  p.  m.  Members  are 
invited  to  avail  themselves  of  the  oppor- 
tunities  afforded  on  Thursday  evenings  both 
for  consultation  of  books  and  periodicals  and 
for  conversation . 


LIST     OF     M  P:  M  B  E  R  S . 


Egleston,  Thomas. 


Date  of  Election. 


ADDITIONS. 
MEMBERS. 

.  Professor  of  Mineralogy  and  Metallurgy, 
School  of  Mines,  Columbia  College, 
35  West  Washington  Square,  New 
York March  5th,  1879. 
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Dateof  EiectMO. 

Osgood,  Joseph  O (Elected  Junior  May  3d,  1876),  Division 

Engineer  Pueblo  and  Arkansas  Valley 

Railroad,  Caflon  City,  Colorado March  5th,  1879. 

JUNIOR. 

Allen,  James  P Civil  Assistant  Engineer  U.  S.  Corps  of 

Engineers,   care  of  Maj.  F.  U.  Far- 

quhar.   Rock  Island,  111 March  5lh,  1879. 


CHANGES  AND  CORRECTIONS. 
MEMBERS. 

AucHiNCLOSS,  William  S.  200  West  Logan  Square,  Philadelphia,  Pa. 

Clarke,  Thomas   C 71  Broadway,  Room  72,  New  York. 

Fink,  Rudolph General  Manager,  Memphis  and  Little  Rock  Railroad, 

Little  Rock,  Ark. 

Flint,  Edward  A 11  Tremont  Bank  Building,  Boston,  Mass. 

Nichols,  Othniel  F Box  229,  Westerly,  Rhode  Island. 

Roberts,  W.  Milnor Care  of  O.  C.  James,  Caixa  N.  721,  Rio  de  Janeiro, 

Brazil. 
Smith,  Hamilton,  Jr.... Civil  and  Mechanical  Engineer,  Room  24,  320  Sansom 

St.,  San  Francisco,  Cal. 
Van  Buren,  JohnD.,  jr.  .  10  West  Thirtieth  st..  New  York. 

junior. 
Staats,  Robert  P 169  West  Twelfth  st..  New  York. 


deceased. 
Craven,  Alfred  W President  of  the  Society  from  Novem- 
ber 3,  1869,  to  November  I,  1871..  .March  27th,  1879. 


Digiti 


ized  by  Google 


Immcan  Sock Jg  of  toil  Jnjghwm. 


^■•■» 


PROCEEDINGS. 


Vol.  V. — February,    1879. 

[Up  to  Hay  IStb,  1870.] 


MINUTES   OF    MEETINGS. 

(Abstract  of  lach  m  may  be  of  general  interect  to  membera.) 


OF  THE  SOCIETY. 

April  16th,  1879.— The  Society  met  at  8  p.  m.  Past  President 
George  S.  Greene,  in  the  chair. 

A  pa}>er,  entitled  **The  Construction  and  Maintenance  of  Roads,'* 
hy  Edward  P.  North,  was  read  by  the  author. 

The  discussion  of  the  paper  was  postponed  to  a  future  meeting. 

May  7th,  1879.  -The  Society  met  at  8  p.  m.  Mr.  Charles  Macdonald 
in  the  chair. 

The  ballot  for  membership  was  canvassed,  and  the  following  candi- 
dates declared  elected  :  —  As  Members — Daniel  P.  Bruner  (elected 
Junior,  September  6th,  1876),  Harrisburg,  Pa.;  Thomas  0.  Dabney, 
United  States  Engineer  in  charge  of  Harbor  Works,  Vicksburgh,  Miss. ; 
Henry  B.  Richardson,  Assistant  State  Engineer,  Louisiana  Board  of 
State  Engineers,  St.  Joseph,  La. ;  Max  E.  Schmidt,  Chief  Assistant  En- 
gineer South  Pass  Jetty  Works,  Port  Eads,  La.  As  Associate — Percival 
Roberts,  Jr.,  Pencoyd  L-on  Works,  Philadelphia,  Pa. 

On  motion  of  Theodore  Cooper,  the  minutes  of  the  meeting  of 
the  Society  of  April  2d  (Vol.  V,  p.  5,  seventh  line  from  bottom),  were 
amended  by  inserting  as  follows  :  *  *  Mr.  Cooper  withdrew  the  motiop,  as 
he  considered  the  expression  of  the  members  during  the  discussion  was 
sofficientlj  expressive  without  bringing  the  result  to  a  vote;  and  not 
being  aware  of  the  action  of  the  Board  of  Direction  until  after  the  reso- 
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lution  had  been  offered,  he  did  not  wish  to  develop  by  a  vote  an  expres- 
sion of  the  opinion  of  the  meeting  in  opposition  to  the  action  of  the 
Board.*' 

The  action  of  the  Board  of  Direction  in  reference  to  notices  of  arrears 
of  dues  and  as  to  publication  of  Proceedings  and  Transactions  was  re- 
ported.   (See  Minutes  of  Board  of  Direction  of  April  30th,  below.) 

The  following  preamble  and  resolution  were  then  discussed  and 
passed  : 

Whereas,  Every  possible  effort  should  be  made  to  increase  the  sphere 
of  usefulness  of  the  Society,  and  to  enlarge  its  membership  as  well  as  to 
promote  active  intercourse  between  all  its  members,  therefore,  be  it 

Resolved,  That  the  following  suggestions  and  such  others  as  may  be 
submitted,  be  printed  and  distributed  among  the  members,  with  the 
request  that  they  shall  favor  the  Secretary  as  soon  as  possible  with  their 
opinions,  as  well  as  with  such  other  suggestions  as  they  may  wish  to 
offer,  so  that  action  upon  the  same  may  be  taken  at  the  next  convention. 

Suggestions. 

Ist.  That  provision  be  made  for  the  holding,  in  addition  to  the  an- 
nual convention,  a  number  of  general  meetings  in  various  cities  in  each 
year,  for  professional  intercourse. 

2d.  That  papers  be  annually  invited  from  members  or  other  persons 
upon  subjects  of  general  engineering  interest,  to  be  specified  by  the 
Board  of  Direction. 

3d,  That  a  system  be  established  to  awar<l  special  recognition  for  the 
best  papers  contributed  each  year. 

4th.  That  present  members  be  encouraged  to  propose  worthy  persons 
for  new  members,  associates,  and  fellows. 

5th.  That  to  promote  the  discussion  of-  papers,  advance  copies  be 
issued  to  such  membei's  or  other  persons  as  may  bo  specially  qualified  to 
take  i)art  in  the  same,  or  to  members  applying  for  them  in  order  to  take 
part  in  the  discussion. 

6th.  That  members  be  encouraged  to  make  use  of  the  facilities  of  the 
Society  in  New  York  for  obtaining  professional  information. 

7th.  That  the-  ijibrary  Committee  be  requested  to  report  whether 
some  plan  may  not  be  adopted  to  enable  members  living  away  from  New 
York  to  consult  the  books  of  the  Library,  under  proper  regulations  to 
ensure  their  return  and  to  prevent  injury. 

8th.  That  suggestions  l>e  invited  from  members  as  to  the  feasibility 
of  adopting  some  plan  of  affiliation  with  local  engineers*  clubs  in  other 
cities. 

9th.  That  the  desirability  be  discussed  of  appointing  Research  Com- 
mittees, whose  duties  shall  be  to  collect  the  results  of  existing  experi- 
ments on  any  subject,  and  to  suggest  what  further  experiments  are 
necessary,  and  also  to  collate  such  professional  papers  as  may  have  been 
published  elsewhere. 
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OF  THE  BOAKD  OF  DIRECTION. 

Januaky  3d,  1879. — Applications  for  membership  were  considered. 
The  filing  of  the  annual  certificate  required  by  statute  was  reported  by 
the  Secretary.     Appropriations  were  made. 

Ffbruary  5th,  1879. — Applications  for  membership  were  considered, 
and  financial  business  transacted. 

Mabch  6th,  1879. — Applications  for  membership  were  considered. 
Appropriations  were  made. 

ApBiii  2d,  1879. — Applications  for  membership  were  considered. 
Financial  business  was  transacted.  A  resolution  was  adopted  as  to 
publications  of  Transactions  and  Proceedings  (printed  in  Minutes  of 
the  Society  for  April  2d,  1879,  Proceedings,  Vol.  V,  page  6). 

April  30th,  1879.- -Applications  for  membership  were  considered. 
The  Treasurer  reported  the  number  of  members  in  arrears  for  dues,  and 
the  amount  owing  to  the  Society  by  its  members.  The  following  reso- 
lution was  passed  : 

Resolved,  That  the  Secretary  be  directed  to  notify  all  members  in 
arrears  that  unless  the  dues  for  the  current  Society  year,  beginning 
November  6th,  1»78,  are  paid  before  November  5th,  1879,  they  will  cease 
to  be  members. 

Also,  that  members  who  are  in  arrears  for  more  than  the  dues  for  the 
current  year,  be  notified  that  their  dues  for  years  previous  to  the  current 
year  are  still  to  be  paid,  and  that  payment  of  the  same  will  be  required, 
unless  good  reason  to  the  contrary,  in  compliance  with  the  provisions  of 
Article  XXXII,  of  the  Constitution,  be  assigned  before  November  5th, 
1879. 

The  resolution  referred  to  the  Board  at  the  meeting  of  the  Society  of 
April  2d,  and  the  former  action  of  the  Board  on  the  subject  of  publica- 
tion of  the  Transactions  and  Proceedings,  were  considered,  and  the  fol- 
lowing resolution  was  adopted : 

That  business  proceedings  are  not  to  be  reported  for  the  public 
press.  Abstracts  of  the  pajjers  read  and  discussions  thereon,  giving  the 
general  tenor  of  the  papers,  etc. ,  may  be  published. 

Appropriations  were  made. 


LIST  OP  NEW  BOOKS  ON 

ENQINEERING    AND    TECHNOLOGY. 


Alphabets,  Prang's  Standard ;  Designs  for 
tiUfS,  colored  initials,  borders,  compass 
points,  topographical  signs,  the  State  Arms 
of  the  Union,  etc.  Especially  adapted  for 
the  use  of  sign-»  ainters.  engraver",  iilaml- 
nators.  architects  and  civil  engineers.  42 
plates.  14  in  color.  Boston.  t*rang  <£  Co. 
$5.00 

Art ;  Blastrations  of  the  History  of  — .  A 
■arles  of  above  2  000  woodcuu,  selected,  by 


permission,  flrom  the  works  of  Eugler, 
Lubke.  Burckhardt.  Qverbeck,  Dobme.  C. 
Von  Lutzow,  Falke,  Woltmann.  La  roix, 
etc.  Chronologically  arrauued.  Authorized 
American  edition,  publinhed  uuder  the 
supervisl'm  of  8.  H.  Koehler.  Boston. 
Prang  dt  Co. 
The  complete  work  will  coosist  of  the  fol* 
lowing  series  : 
I.  Architecture,  Sculpture,  and  the  Indus. 
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trial  Arts  among  the  Nations  of  Antiquity. 
89  plates.    $1.50. 
IL  Architecture  and  Sonlptiire  of  the  Early 
Cbristldn,  Komauesque,  and  Gothic  Pe- 
riods.   Architecture  and  Omanieutation 
of  the  Mobamedan  Nations.    57  plates. 
fi.25. 
m.  Architecture  and  Pcnlpture  of  the  Re- 
naissance  Period    and   of    the    Modern 
Times.    48  plutes.    92.0i^ 
rv.  TUe  Industrial  Arts  among  the  Oriental 
Nations  and  the  Nations  of  Europe,  from 
the  Middle  Ages  down  to  Modem  Times. 
42  platen.     $1.75. 
V.  The  History  of  Painting,  from  the  Time 
of  the  Egyptians  'o  the  Close  of  the  18th 
Century.    60  plates.     $2.6U. 
Size  uf  plate  17x  13-    Each  of  these  series  is 
complete  iu  itself,  aud  Is  sold  separat«*ly. 
Astrolabe  ;  On  Cliamplain'B  — ,  lost  Juue  8th. 
1613.  found  August.   1867  ;    cnus  dered  in 
solution  ot  an  obscurity  iu  his  Journal  of 
first  voyage  up  the  Ottowa ;  and  the  great 
antiquity  uf  astrolabes,  and  oriuin  of  their 
graduation.    24  p..  maps  aud  phot.    A.  J. 
Russell,    8vo.      Montreal.      Ifaujton    Bros. 
$0.60. 
Building  Construction  ;  Notes  on  — .    Part  3. 
Maerials.    8vo.    Ix>ndon.    Rivingtnns,   21s. 
Buildings  for  Lsboring  ('lasses  ;   the  need, 
and  way  to  meet  it  on  strict  commercial 
principles,  in  New  York  aud  other  cities. 
New  York.     J'utnams.    8vo.     $0  80. 
CaiiSl  Heuiiniscences:  recollections  of  travel 
in  the  old  days  on  tbe  James  River  and  Ka- 
nawha Canal.    O.  W.  Bagley.    Birhmoud, 
Va      l2mo..  WfSt,  J  kn»m<i  Co.     $0  2u. 
Carpenters'    aud    Builders*    Guide.      L.    D. 
Gould.    Rev.    Ed..  8vo    illus.    New  York. 
Bicknell  tt  OmsOick.    $3  On.     . 
Cirt'le:  Tbe  System  of  Calculating  Diameter, 
Circumference,  Area,  aud  Squaring  the  Cir- 
cle; with  tablfs  aud  iniormitiou.    James 
Morton.     Philadelphia.   Ctaxton,  Remun  d 
Haffdjinger.    $1  00. 
Club  Directory:  A  General  Guide  or  ludex  to 
the  London  and  County  Clubs,  and  thoDe  of 
Scotland.  Ireland  and  British  Colonial  Pos- 
sessions; together  with  the  English  Clubs 
iu  Europe,  the  United  Htaten.  and  eluewhere 
throughout  the  world;  their  Constitution, 
Amount  of  Entrance    Fee    and   Subscrip- 
tion.   .Names  of  Trustees  and  Secretaries, 
together  with  other  useful  inrormation ;  the 
whole  interspersed  with  amuBing  and  iuter- 
estiUK     Anecdotes     collected    with     some 
amount  of  labor  from  various  sources.    G. 
J.  Ivevy     London     8vo.  HarrUon.    Ss 
Color-sense;    its   origin    and    development. 
Grant  Allen      Boston.    8vo.    H*tugMon,  Ot- 
good  <£  Co.     $3.50. 

Color,  tbe  theory  of  — ,  in  its  relation  to  Art 
and  Art  industry.  W.  Von  Bezold.  Trans, 
by  S  H.  Koehler.  Boston.  12nio,  illus. 
aud  platen.  L.  Prang  rf  Co.  $.'>  00. 
Drainage.  Hintn  •  u  House  Drainage,  for 
OMuern,  occupants  and  builders.  H.Ough. 
8vo  iUns.  SpoTit.  Loudon.  6d.  New 
York  20cts 
Draining  for  profit  and  draining  for  health. 
G.  E.  Waring,  Jr.  l2mo,  illus.,  2d  ed., 
i-ev.  and  enl.  New  York.  Orange  Judd  dt 
Co.  $1  60. 
Education  as  a  Science.  By  Alexander  Bain, 
LL.D.  Number  25  of  "The  International 
Scientific  Series."  12mo.  New  York.  Ap' 
pUUmM.     $1.75. 


Healthy  HoQses.  Fleming  Jenkin.  Adap- 
ted to  American  conditions,  by  G.  E.  War- 
ing, Jr.  New  York.  Harper*.  25ctB. 
Health  Primers.  No.  5.  Personal  appearance 
in  health  and  disease.  Sidney  Couplaud, 
M  D.  No.  6.  Buths  and  Kathing.  New 
York.    ]6mo.    AppU-lotu.    Bach  4«ctB. 

Lighthouses  and  LiKhtships.  A  DesiTiptive 
and  Historical  Accouut  of  their  Mode  of 
Construction  and  OrganizHtion.  W.  U.  D. 
Adams.  Ulus.  from  Photographs,  ko. 
•  Post.  8vo.  London.  NtUon  d  Stmt, 
3s.  6d. 

Locomotive  Engines.  A  Historical  Sketch 
and  Description,  by  G.  D.  Dempsey.  C.  E. 
With  large  Additions,  treating  of  tbe 
Modern  Locomotive,  by  D.  Kinnear  Clark, 
M.I.C.E.  Weales  Series.  London.  Cro$by 
Lockto  od.    3s.  6d. 

Mechanical  Engineering  ;  Tables  of  principal 
speeds  occurring  in  mechanical  engineer 
ing.  expressed  in  met«-es.  in  a  kecoud,  bj 
P.  Keerayeflf,  tr.  by  Sergius  Kern.  London, 
8ro.    Spong.    6d. 

Mechanics'  Rdferenco  Book  ;  Calverts ;  Pract- 
ical and  Entertaining  Information  fur 
HandicraftKmon  :  Being  the  whole  Series 
of  Calvert's  Mechanics*  Almanack,  from  the 
Commencement,  1874  to  1879,  inclusive. 
Also  a  Practical  Treatise  on  Decimal  Arith- 
metic, Tables,  kc,  to  which  is  added  a 
speciallv  compiled  List  of  Technical  Books. 
London.    P««8t.  8vo.    J.  Heywo<id.    3«  6d. 

Pebbles.  Alpheus  Hyatt  (  iuides  for  Sc-ence- 
teacbiog  rio.  1).  Boston.  Q inn  <t  Heath. 
$0.15. 

Pennsylvania  Railroad  iu  its  engineering 
anpect,  Jan.  Dredge.  New  York.  4lo. 
miey.    $15  <iO. 

Railroad  Accidents  ;  their  causes  and  preven- 
tion. Charles  Francis  Adams.  New  Yiirk. 
12mo.     f*utnami.    (Aunouucement ) 

Railroad  Securities.  A  Treatise  on  tbe  Law  of 
Railroad  and  other  Corimrate  Securities,  in- 
cludiug  Municipal  Aid  Bonds.  Leonard  A. 
Joi.es.  Boston.  8vo.  Houghton,  Otgood  d 
Co.    $6.50. 

Ro<ks.  The  Study  of  Rocks.  An  Elenientary 
Text-book  in  Petrology  By  Frank  Rut  f. 
of  the  English  Geological  Survey.  New 
volume  in  ••  Text-Books  of  Science  Series." 
lOmo.  illus.    New  York.    Appletons.    $1.75. 

Road  Locomotives.  A  summary  of  the  R«)ads 
Locomotive  Acts.  1861.  1h65  and  187a  in 
Force  in  England  aud  Scotland.  Compiled 
for  the  Use  of  R  tad  Locomotive  Engine 
Proprietors  and  Users.  18mo,  pp.  24, 
Groom  iThetford)  Mmpkin.    London.    6d. 

Road  Maintenance ;  The  maintenance  of 
Macadamise  roads.  Thomas  Codrington. 
Lond  n     8vo.    Spont.    6d. 

Rule  ;  Spiral  slide  —  equivalent  to  a  straight 
slide  rule  83  feet  4  inches  long,  or  a 
circular  rule  IS  feet  3  inches  in  diameter 
(patent).  By  O.  Fuller.  Fcap.  8vo.  Sp<ms. 
New  York.     $0.20. 

Sewage  Poison  ;  how  to  avoid  it  in  tbe 
cheapest  and  be>>t  way.  Ed.  T.  Blake. 
Loudon.     8vo.     Hardwickf  d  B^gue,    Is. 

Stexm  Engine.  Marine .    Robert 

Murray.  (Weale's  Series.)  New  ed.  l2mo. 
Crosby  Lo<  kwood.    3s. 

Cateihisra   rf  the  Marine  Steam 

Entrine.  for  the  use  of  engineers,  firemen, 
mechanics.  By  Emory  Edwaids.  Illut«  by 
euK.  of  most  modern  engines.  12m.  Phils* 
delphia.    H.  C.  Baird,    $2.00. 
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Tmsaea  and  Arches  analyzed  and  diacuMed 
by  frrapbical  methods.  In  three  parts. 
Part  II :  Bridffe  trntaea,  sfnffle.  continnona 
and  draw  spans;  single  and  multiple  system ; 
straight  nnd  lucliued  chords.  C.  E.  Ort^^ne. 
New  York.     16mo.    Flate».     WiUy.     $2.fM). 

Tunnelling  in  Heavy  Ground,  for  KallwayA. 
C.T.  Onpper.  London.  8vo.   Spans.  7s.  6d. 


Water:  On  the  quantity  and  qnaMty  of  water 
supplied  to  London  during  1878  Charles 
M.  Tidy.    London.    8vo.     Churchill.    6d. 

Water  Pipes:  The  kitchen  holer  and  water 
p{pe«:  their  arrangement  and  management, 
their  treatment  during  frost,  and  hov  to 
avoid  expU»8lon8.  By  H.  Orimsbaw.  8vo. 
Spatu.    London.    Is.    New  York.     $0.40. 


ANNOUNCEMENTS. 


THK    ELEVKKTH    AHUCAL    COHVEWTIOlf    of 

the  Society  will  he  held  at  Cleveland,  begin- 
ning Tuesday,  June  17th.  1879. 

Sessions  for  the  consideration  of  profes- 
sional subjects,  and  one  for  the  transaction 
of  business  will  be  held. 

The  details  of  the  programme  will  be  an- 
nounced as  soon  as  determined  by  the  local 
committee. 

The  following  is  a  list  of  topics  to  be  con- 
sidered with  reference  to  papers  published 
in  Transactions  during  the  preceding  year: 

Ambkicax  E?«onrcERiMo  at  Intcbnatiokal 
ExHiBmoss. 
CLXXIV.  American  Engineering  ss  illnn- 
trated  at  the  Paris  Exposition  of  1878. 
QcofgQ  S.  Morieon,  Edward  P.  North  and 
John  Bogart. 

Bridoks. 
Discussion  of  Paper  CXL.    The  De- 
termination of  Stresses  in  the  Eye-Bar 
Head.    De  Volson  Wood.    Vol.  VU,  page 
189. 

Discussion  of  Papers   CXLIY   and 

CXLIX.  Bebtive  Quantities  of  Material 
in  Bridges  of  different  kinds,  of  varioun 
heights.  WlUiam  H.  Searles.  Vol.  VII, 
psgel92. 

Cximrrs. 

Discussion    on   Cements.     Don    J. 

Whittemore.    Vol.  VII,  page  274. 

Discussion  on  Cements  and  Htrength 

of  Bricks.  F.  CoUingwood.  Vol.  Vll, 
page3>t0. 

F0U!n>ATION8. 

CLXXII.    The  use  of  Compressed  Air  in 
Tubular  Fuundations.  and  its  application 
at  South  Street  Bridge.  Philadelphia,  Pa. 
D.  McN.  Stauffer. 
Htdbavlics. 

CLX.  Oa  the  Cause  of  the  Maximum 
Velocity  of  Water  flowing  in  Open  Chan- 
nels being  below  the  Surface.  Jamea  B. 
Francis. 

CLXL  The  Flow  of  Water  In  Pipes  under 
PreMure.    Charles  Q.  Darrach. 


Discussion    on    the    Cause    of    the 

Maximum  Velocity  of  Water  flowing  in 
Open  Channels  being  below  the  Surface, 
and  also  on  the  Flow  of  Water  in  Pipe  s 
under  Presure.  Theo.  O.  EUis,  C.  E. 
Emery.  Clemens  Hersohel,  De  Volson 
Wood  and  Jotn  T.  Fanning.  Vol.  VII., 
page  122. 

CLX^n.  Distribution  of  Rain-fall  during 
the  great  storm  of  October  3d  and  4th, 
]8(i9.    James  B.  Francis. 

CLX VIII.  The  Gauging  of  Streams  Clemens 
Herechel. 

CLXXV.  The  Flow  of  Water  in  Small  Chan- 
nels,  after  OanguUlet  and  Kutter.  with 
Kutter's  Diagram  modified,  and  Oraphical 
Tables  with  special  reference  to  Sewer 
Calculations.    R.  Herlug. 

Masonry. 

CLXX.  Brick  Arches  for  Large  Sewers. 
R.  tiering. 

Discussion  on  Brick  Arches  for  Large 

Sewers.  £.  S.  Cheabrougb.  W.  Milnor 
Roberts,  R.  Hering  and  F.  CoUingwood. 
Vol.  VII.,  page  258. 

CLXXL  Fall  of  Western  Arched  Approach 
to  South  Street  Bridge.  Philadeiptiia.  Pa 
D.  McN.  Stauffer. 

Discussion  on  Nomenclature  of  Build- 
ing Stones  and  Stone  Masonry.  J.  Foster 
Fla*tg.  J.  J.  R.  Croes,  J.  P.  Davis,  F.  Col- 
lingwood,  J.  Veazie  and  E.  P.  North.  Vol. 
VIL,  page  284. 
Mbtals. 

CLXIII.  On  a  newly  dl!*covered  relation 
between  the  Tenacity  of  Metals  and  their 
resistance  to  Torsion.  Robert  H. 
Thurston. 

CLXIV.      Observations   on    the     Stresses 
developed  in   Metallic  Bars  by  Applied 
Forces.    Theodore  Cooper. 
Pbeskrvation  op  Timber. 

CLXXVI.  The  Permanent  Way  of  Rail- 
ways  in  Great  Britain  and  Ireland,  with 
special  reference  to  the  use  of  Timber, 
preserved  and  nnpre served.  Compiled 
from  information  received  from  Engineers 
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in   charge    of     thoao    railways.      John 

Bogart. 
Bailboads. 
GLIX.    On  the  Theoretical  Bealstance  of 

Railroad  Cnnrea.    8.  Whlnery. 
Diaonssion  on  the  Resistance  of  Rail- 

road   Carves.       O.   Ghanute,   Ghas.    E. 

Emery,  E.  Tardley.  E.  P.  North,  C.  L. 

McA.lpine.   F.    Gollingwood  and  Wm.  H. 

Paine.    Vol.  vn,  page  97. 
CLXYI.     Reminiscences  and  Experiences 

of  Early  Engineering  Operations  on  Rail- 
roads, with  especial  reference  to  Steep 

Inclines.    W.  ICilnor  Roberts. 
Discussions   on   Inclined   Planes   for 

RaUroada.     O.  Ghanate  and  William  H. 

Paine.    Vol.  VU..  page  316. 

RlYBBS  AND  HaBBOBS. 

GLXII.  The  South  Pass  Jetties.  Descrip- 
tive and  Incidental  Notes  and  Uemoranda. 
E.  L.  Gorthell. 

Discussions  on  thb  South  Pass  Jetties. 

Gbarles  W.  Howell.  B.  L.  Gorthell.  G. 
Shaler  Smith,  J.  Foster  Flagg.  Vol.  VU, 
page  159. 

GLXIX.    The  Dangers  threatening  the  Nav- 
igation of  the  Mississippi  River  and  the 
Reclamation  of  its  Alluvial  Lands.    B.  M. 
Harrod. 
Stbam  Emoinrs. 

GLXV.  Gushioning  the  Reciprocating  Parts 
of  Steam  Engines.    John  W.  Hill. 

Discussion  on  Steam  Engine  Economy. 

J.  Foster  Flagg  and  E.  D.  Leavitt,  Jr. 
Vol.  VII,  page  194. 

SUBM ABINB  TeLBPHONT. 

GLXXIII.    Submarine  Telephoning.    Ghas. 

Ward  Raymond. 
In  addition  to  the  above  papers,  it  is  ex- 
pected that  the  following  subjects  will  be  pre- 
sented by  papers  printed  previous  to  the  date 
of  the  Gonvention,  or  read  at  its  meeting: 
Engineering  Questions  involved  in  the  Dev- 
elopment of  Electric  Lighting.    Stephen 

Ghester. 
Oelatine  Dynamite  and  High  Explosives. 

Julius  H.  StriediDger. 
Lighthouse  Gonstruction.    J.  Q.  Bam  rd. 
Memoir    upon   the   Gonstruction    of    the 

Minots  Ledge  Light.    B.  S.  Alexander. 
The    Gonstmctiou    and     Maintenance    of 

Roads.    Edward  P.  North. 
The  Resistances  of  Railway  Rolling  Stock. 

A.  M.  Wellington. 
The    Railroad  Grossing   of  the  Allegheny 

Mountain.    Moncure  Robinson. 
Notes    on    Early    Railroad     Engineering. 

Ashbel  Welch. 


Remarks  on  the  Causes  of  FSll  of  the 
Western  Arched  Approach  to  South  Strett 
Bridge,  Philadelphia,  Pa.    J.  Q.  Barnard. 

Parabolic  Arches  in  Masonry.  W.  A.O. 
Emonts. 

Notes  on  the  Foundations  of  Piers  of  the 
East  River  Bridge.    F.  Gollingwood. 

Experiments  with  Cements  and  appliances 
for  testing.    Alfred  Noble. 

Comparison  of  Standard  Measures,  English, 
French  and  United  States.  Arthur  S.  C. 
Wurtele. 

The  Construction  of  Concrete  Blocks  at  the 
end  of  the  South  Pass  Jetties.  Max  E. 
Schmidt. 

Notes  as  to  construction  and  operation  of 
the  Railroad  over  the  Raton  Mountains. 
Col.,  and  the  construction  and  perform- 
ance of  the  Locomotives  thereon.  James 
D.  Burr. 

Design  and  Gonstruction  Tabl^  for  Egg- 
shaped  Sewers.    Cyrus  O.  Force,  Jr. 

Members  of  the  Society  are  earnestly  re- 
quested to  furnish  information  or  memoranda 
upon  any  of  the  subjects  referred  to.  They 
are  also  invited  and  expected  to  take  part  In 
the  discussions  either  in  person  or  by  sending 
to  the  Secretary  notes  for  presentation. 

In  either  case,  it  will  assist  the  Committee 
in  arranging  the  details  for  sessions  of  tbe 
Gonvention.  if  Members  expecting  to  take  part 
in  the  discussions  will  notify  the  Secretary  at 
once  to  that  effect. 

Excursions  upon  the  Lake  and  by  rail  from 
Cleveland  are  contemplated,  and  the  arrange- 
ments for  them  are  in  progress. 

Invitation  to  visit  Pittsburg  and  theOovem* 
ment  Works  for  the  improvement  of  the  river 
at  that  place  (Davis  Island  Dam),  has  been  ex- 
tended by  James  H.  Harlow,  Member  of  the 
Society. 

Please  notify  the  Secretary  whether  yon 
will  visit  Pittsburg,  and  whether  jou  wil 
present  a  paper  or  take  part  in  the  discussions 
at  Cleveland. 

The  Title  Page  and  Contents  of  Vol.  VII, 
of  the  Transactions,  and  Title  Page  and 
Index  of  Vol.  IV  of  the  Proceedings,  are 
issued  with  this  number. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Gonvention  of  the  Society,  and 
ordered  printed  regularly  in  the  Society  pab- 
lications: 

Whereas,  the  metric  system  of  weighta  and 
measures  is  now  extensively  used  abroad, 
and  whereas  it  is  desirable  that  the  relation 
of  the  units  of  dilTering  systems  be  made 
famlUar  to  all  by  comparison: 
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BesolTed,  That  members  be  reqaettod.in 
papers  hereafter  presented  to  the  Society*  to 
write,  in  parenthesis,  weights  or  dlmenaionB 
by  the  metric  system,  in  connection  with 
those  of  the  system  in  general  use. 

The  House  of  the  Society  is  at  104  East 
Twentieth  street,  one  door  ftrom  Fourth 
arenne,  and  near  the  sonthwest  corner  of 
Onunercy  Park.  It  is  open  from  nine  o'clock 
A.M.  to  five  o'clock  P.M.  each  business  day. 


except  Saturday,  when  it  is  dosed  at  three 
o'clock  P.M. 

The  Library  and  Conversation  Booms  will 
also,  for  the  present,  be  open  every  Thurtday 
evening^  from  7H  to  10  p.  m.  Members  are 
inrlted  to  avail  themselves  of  the  opi>or- 
tnnities  afforded  on  Thursday  evenings  t>oth 
for  consultation  of  books  and  periodicals,  and 
for  conversation. 


LIST      OF     MEMBERS. 


ADDITIONS. 

MEMBERS. 

Date  of  Election. 
Belx,  James  E Superintendent  City  Water  Works,  Cin- 
cinnati, Ohio March  5th,  1879. 

Bruner,  Daniel  P (Elected  Junior,    September  6th,   1876) 

13  North  Third  street,  Harrisburg, 

Pa May   7th,  1879. 


associate. 
Gordon,  Alexander...  (ieneral    Manager    Niles    Tool   Works, 

Hamilton,  Ohio March  5th,  1879. 


changes  and  corrections, 
members. 

Brown,  Charles  O 52  Wall  street.  Room  27,  New  York. 

Brush,  Charles  B 13  Newark  street,  Hoboken,  N.  J. 

Buck,  L.  L Engineer  Suspension  Bridge,  Niagara  Co.,  N.  Y. 

Chester,  Stephen    5  and  7  Dey  street.  New  York. 

Durham,  C.  Wheeler.  . .  109  Dearborn  street,  Chicago,  111. 

Gardner,  G.  Clinton.  .  .Manager  Troy,  Oreenfield  and  Hoosac  Tunnel  Railroad, 

Greenfield,  Mass. 
Grant,  William  H Chief  Engineer  New  York  City  and  Northern  Railroad 

and  Yonkers  Rapid  Transit  Railway,  3  Broad  street, 

New  York. 
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H  ALL,  G.  Thomas Division  Engineer  Metropolitan  Elevated  Railroad,  71 

Broadway,  New  York. 

1 1  \kRis,  Robert  L Consulting  Engineer,  Boston,  Hoosac  Tunnel  and  West- 
em  Railroad,  North  Adams,  Mass. 

Mkkiwether,  NiLES Memphis,  Tenn. 

NicoLLs,  William  J ., . . .  .Editor  Railway  Record,  5  Post  Office  avenue,  Baltimore, 
Md. 

PJllUCHURST,  H.  W Topeka,  Kansas. 

rETTiT,  Henry 209  South  Third  street,  Philadelphia,  Pa. 

S  FA  as,  Alfred  T Ingeneiro    de    Estado,     Peru,    Chimbotc,    Peru,    via 

Panama. 

SetmavicK,  Thomas  S Washington,  D.  C. 

Ti  rner,  Edmund Engineer,  Logansport,  Crawfordsville  and  Southwestern 

Railroad,  Crawfordsville,  Ind. 

\\  vLLiNc;,  Henry  F Marietta,  Ohio. 

associates. 

Hrkvoort,  Henry  L 206  Broadway,  New  York. 

l'\>Hi',  Arthur  L Civil  Engineer,  Corinto,  Nicaragua. 

JUNIORS. 

ill. AND,  John  C Office  Supervising  Architect,  Treasury  Building,  Wash- 
ington, D.  C. 

Haves,  Ed.mund 52  Wall  street,  New  York. 

I  liiRTON,  Sanford Division   Engineer,    Atchison,   Topeka,   and    Santa  F6 

Railroad,  Wichita,  Kansas. 

KeNI^edy,  James  C Engineer's  Office,  Water  works,  Ottawa,  Canada. 

M  xcv,  Arthur Kings  Mountain  Mine,  Kings  Mountain,  N.  C. 

FELLOW. 

T.vv LOR,  William  J Chester,  N.  J. 
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Vol.  V. — March,  April,  May,   1879. 


MINUTES    OF   MEETINGS, 

(Abstract  of  giicb  as  may  be  of  general  interest  to  members.) 


OF  THE  SOCIETY. 

Mat  2l8t,  1879.— The  Society  met  at  8  p.  m.  Thomas  0.  Clarke  in 
the  chair. 

A  paper  by  J.  James  R.  Croes,  entitled  **  The  Loss  of  Water  in  Flow- 
ing in  Open  Earth  Channels,  was  read  by  the  anthor,  and  discussed  by 
Messrs.  Dresser,  Emery,  Owen,  Searles,  Striedinger,  L.  B.  Ward  and 
Worthen. 

NoTB. — At  the  meeting  of  the  Society  of  May  7th,  1879,  the  following 
preamble  and  resolutions  were  passed  : 

Members  of  the  Society  are  requested  to  favor  the  Secretary  with 
their  opinions  on  the  subjects  referred  to,  and  with  such  other  sugges- 
tions as  they  may  wish  to  offer,  sending  the  same  in  time  for  presentation 
at  the  Convention  at  Cleveland  on  June  17th,  next. 

Whereas,  Every  possible  eflfort  should  be  made  to  increase  the  sphere 
of  usefulness  of  the  Society,  and  to  enlarge  its  membership  as  well  as  to 
promote  active  intercourse  between  all  its  members,  therefore,  be  it 

Resolved,  That  the  following  suggestions  and  such  others  as  may  be 
8ubmitte<l,  be  printed  and  distributed  among  the  members,  with  the 
re<}uest  that  they  shall  favor  the  Secretary  as  soon  as  possible  with  their 
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opinions,  as  well  as  with  such  other  suggestions  as  they  may  wish  to 
offer,  so  that  action  upon  the  same  may  be  taken  at  the  next  convention. 

Suggestions. 

1st.  That  provision  be  made  for  the  holding,  in  addition  to  the  an- 
nual convention,  a  number  of  general  meetings  in  various  cities  in  each 
year,  for  professional  intercourse. 

2d.  That  papers  be  annually  invited  from  members  or  other  persons 
upon  subjects  of  general  engineering  interest,  to  be  specified  by  the 
Board  of  Direction. 

3d.  That  a  system  be  established  to  award  special  recognition  for  the 
best  papers  contributed  each  year. 

4th.  That  present  members  be  encouraged  to  propose  worthy  persons 
for  new  members,  associates,  and  fellows. 

5th.  That  to  promote  the  discussion  of  papers,  advance  copies  be 
issued  to  such  members  or  other  persons  as  may  be  specially  qualified  to 
take  part  in  the  same,  or  to  members  applying  for  them  in  order  to  take 
part  in  the  discussion. 

6th.  That  members  be  encouraged  to  make  use  of  the  facilities  of  the 
Society  in  New  York  for  obtaining  professional  information. 

7th.  That  the  Library  Committee  be  requested  to  report  whether 
some  plan  may  not  be  adopted  to  enable  members  living  away  from  New 
York  to  consult  the  books  of  the  Library,  under  proper  regulations  to 
ensure  their  return  and  to  prevent  injury. 

8th.  That  suggestions  be  invited  from  members  as  to  the  feasibility 
of  adopting  some  plan  of  affiliation  with  local  engineers'  clubs  in  other 
cities. 

9th.  That  the  desirability  be  discussed  of  appointing  Research  Com- 
mittees, whose  duties  shall  be  to  collect  the  results  of  existing  experi- 
ments on  any  subject,  and  to  suggest  what  further  experiments  are 
necessary,  and  also  to  collate  such  professional  papers  as  may  have  been 
published  elsewhere. 


LIST  OF  NEW  BOOKS  ON 

ENQINEERING    AND    TECHNOLOGY. 


Alphabets  adapted  to  the  use  of  Architects,  B.   Joy  Jefferies,    H.   D.      Boston.    8vo. 

EoKineers,  Engravers,  &c.    Dan.  T.  Ames.  Houghton,  Osgood  ti  Co. 

New  York.     12mo.    BickneU  dk  Conutock.  Drafting  Instruments  and  Operations;  in  4 

$1-50.  Divisions:  1.   Instruioents  and   Materials; 

Bridge    Building,    Girder   Making   and   the  2.  Fundamental  Operations;  3,  Plane  Pn>b- 

Practice  of  bridge  Building   in  Wrought  lemsand  Practical  Exercises;  4.  Elements 

Iron.    Illustrated  by  Examples  of  Bridges,  of  Taste  in  Geometrical  Drawing:   T*»xt- 

Piera  and  Girder  Work,  &c..  constructed  at  Book  for  Schools,  and  Artisans'  Gla8i«es, 

the   Skerne  Iron  Works,  Darlington.    By  and  for   Self-instruction.    8.    E.    Warren. 

Edward  Hutchinson,  Mem.  Inst.  M.  E.     35  Kew  York.  2d  ed.  rer.  andenl.    8vo,  pUtea. 

Plates,  demy  8vo.    Loudon  and  New  York.  WHey  d;  Son.   $1.25. 

Spons.  $4.25.  Electric  Lighting  and  its  Practical  Applied- 
Goal,  Practical  treatise  on  Oombustion  of  tion;  with  KcRUits  from  Existing  Exampea. 
Coal,  iiicl.  descriptions  of  various  raechnn-  J.  N.  Schoolbred.  London,  Svo,  illua. 
ical  devices  for  the  economic  qpneration  of  Hardtoiekt  d:  Bogue.  5s. 
Hnat  by  the  Combustion  of  Fuel,  whether  English  Array;  its  Past  History,  Present  Con- 
Solid,  Liquid  or  GaHeous.  W,  M.  Barr.  dition  and  Future  Prospcts,  Mi^or  Arthur 
Indianapolis.  Svo.  illus.  Yohn  Bros.  f'.m.  Griffiths.  12mo.  ComM,  Petler  dt  Gaipin. 
Color  Blindness;  its  Dangers  and  its  Detection.  New  York.    $5.00. 
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6m  Meamrement  The  serioni  Iom  and  in- 
oonveuienoa  to  km  comoaalefl  and  the  pnb- 
lie.  caused  by  the  freezing  and  Inaccuracy 
of  wet  meters.  Oeorge  Glover.  London. 
8to.    Spotu.    Is. 

Geometry ;  Elements  of  Co-ordinate  — ,  in 
three  parts :  1,  Cart<^sian  Geometry;  3.  Qaa- 
teroions  ;  3.  Biodern  Geometry  ;  and  an 
Appendix.  De  Yulson  Wood.  New  York. 
8va.      WHejf  <i  Sons.     $3.00. 

Mechanism  ;  the  Elements  of  Practical . 

T.  Baker.  London.  Weales'  Series.  6th 
ed.     12mn.    Crosby  Loekwood.    28.  6d. 

Military  Engineering.    Instruction  in , 

Miscellaneous.  Compiled  at  tbe  School  of 
Military  hngineeriug.  Chatham.  Vol.  I. 
(l^trt.^).  2ded.  London.  Post  8to.  ^rt7uA 
G^/vt.  l-ub.    3<«.  6d. 

Military  Map  M  ikius.  CapUin  Holdich.  Lon- 
don.   Sto.     W,  MUeh9U.    Is.  i 

Qmuiuties  and  Measurements.  A.  C.  Beaton. 
London  Welles'  Series.  6th  ed.  I'imo. 
Crttby  Lookwood.     Is.  6d. 

River  Shannon.  Paper  on  the ;  its  Pres- 
ent Stdte.  and  the  Means  of  Improvins;  the 
Navigation  and  the  Drainage;  with  Discus- 
siun  thereon,  before  Section  G,  Britinb  As- 
■o<:iatlon,  Dublin,  1878.  By  James  Lynam. 
C.  E.     Londou.     8vo.     P,  S.  King.     Is.  6d. 

Rivers  Conservation.  Address  of  E.  Easttm. 
C.  £.,  and  papers  read  before  the  British 
Aaeoctaiion  at  Dubhn.  1878.  London.  8vo. 
P.  S.  King.    2s.  6d. 

Royal  Engineers.    Professional  Papers  of  the 

Corps  of .    Vol.  2.    OLcasional  Papers, 

1878.  8vo.  Plates.  Chatham  Royal  Engi- 
nt^er  Institute.     I2s. 

SanitAiT'  Work  In  the  Smaller  Towns  and  in 
ViUaKee.  Charles  Ulagg.  Lx>ndon.  Weales 
Series.    12mo.     Crotby  Lockwtod.     28.  6d. 

Slide  Kale,  The  Carpt  nter's  :  lU  History  and 
Use.  Containmg  lostructious  for  the  Meas- 
urement ot  ai  kmds  of  Boards  and  Planks. 
Tlmlier  in  the  Bound  or  Square,  Glazier's 
Work  and  Painting,  Brickwork,  Paviuur's 


Work,  Tiling  and  Slating,  fhe  Measnrement 
of  Vfssels  of  various  ithapea,  the  Wedge, 
Inoliued  Planes.  Wheels  and  Axles,  Levers, 
the  Weighing  and  Measurement  of  Metals 
and  all  Solid  Bodies,  Cylinders,  Cones, 
Globes,  Ship  Carpenter's  Eight  Square 
Lines,  the  Measurement  of  <'lrcles,  and  a 
Comparison  of  French  and  English  Meas- 
ures, with  much  other  information  useful 
to  Builders,  Carpenters,  Bricklayers,  Glaz- 
iers. Paviours.  Slaters,  and -other  Mechanics. 
Now  first  printed,  in  a  complete  form,  at  a 
moderate  price.  Fcap.  8vo,  sd.,  pp.  32. 
R  ibone  <£  Hans  (Birmingham).    3d. 

Steam  Engines.  Pocket  Book  on  Compound 
Lngines.  N.  P.  Burgh.  London.  16iuo. 
Burgh.     7s.  6d. 

Table  Book.  Molesworth's  Pocket  Book  of 
Useful  Formuite  and  Memoranda,  for  Civil 
and  Mechanical  Engineers.  With  a  valuable 
Ctmtribution  on  Telegraph*,  by  B.  8. 
Brongh  and  Paget  Uiggs.  19th  ed.  32mo. 
Sipont,    68. 

Thermodvnamics.  Rob.  E.  Baynes.  New 
York.     12mo.     MaemiUan.     $2.76. 

Universal  Graphical  Computing  Table,  ena- 
bling anybody  without  calculation  and  at 
sight  to  multiply  or  divide  any  t«io  uum- 
.bcrs :  to  find  2d,  3d  or  6th  power  of  any 
number  ;  to  extract  the  2d,  3d  or  5th  root  of 
any  number  ;  to  obtain  the  circumffreuce 
or  area  of  any  circle  ;  to  obtain  the  volume 
of  any  sphere,  or  to  multiply  or  divide  by 
the  sine,  cosme.  tangent  or  co-tangent  of 
any  arc  ;  to  reduce  feet  to  metres  or  metres 
to  feet.  Iuvalu4ble  to  Engineers  in  making 
estiuiates  ;  invaluable  in  preparing  percent 
ta^es  or  reducing  statistics.  Error  of  com- 
putation in  all  cases  less  than  half  of  one 
per  cent.  Handsomely  printed  on  Bristol 
Board  18  x  19  inches,  and  accompanied  by 
a  small  volume  of  Text  containing  directions 
for  use  and  valuable  tables.  By  Ueut. 
Wm.  H.  Bixby.  WUey^Sons.  New  York. 
$0.76. 


ADDITIONS  TO 

LIBRARY     AND     MUSEUM. 


From    Administration    des    Ponts    et 
Chansees.  Paris: 
Annales.    March,  1879. 

From  American   Chemical  Society,  P. 
Cassamajor,  Secretary,  New  York: 
Journal  of  the  Society,  Vol.  1,  Nos.  1-3. 

From  American  Ins'itute  Mining  En- 
gineers. Thomas  M.  Drown,  Secretary, 
Easton.  Pa. : 
Proceedings  of  the  Baltimore  Meeting,   Feb- 
ruary. 1«79. 
The  Bradford  Oil  District  of  Pennsylvania. 

Chas.  A.  Ashburner. 
The    Water  Supply  at   the   Bessemer   Steel 
Works  of  the  Edgar  Thomson   Steel  Com- 
pany. Limited.    P.  Barnes. 
The  Lake  Superior  Copper  Rocks  in  Penn- 
sylvania.   J.  F.  Blandy. 
The  Great  Blast  at  Glendon.    EIUa  Clarke,  Jr. 


An  Improved  System  of  Cornish  Pitwork. 
Ellsworth  Daggett. 

Note  on  the  determination  of  Silicon  in  Pig 
Iron  and  Steel.    Dr.  T.  M.  Drown. 

Indicator  Cards  from  a  Water-pressure  Blow- 
ing Engine,  with  a  note  on  a  proposed  im- 
provement in  such  engines.  Frank  Firm- 
stone. 

The  manufacture  of  Soda  by  the  Ammonia 
process.    O.  J.  Heinrich. 

The  Pernlot  Furnace.    A.  L  Holley.  LL  D, 

The  United  States  Testing  Machine  at  Water- 
town  Arsenal.     A.  L  H  dley,  LL.D. 

The  Coal  and  Iron  of  the  Hocking  Valley, 
(»hio.    T.  Sierry  Hunt,  LL.D. 

A  Method  of  Rolling  Steel  or  Iron  Eye  Bars. 
Charles  Macdonald. 

On  the  ClH88itlcation  of  Original  Rocks. 
Thomas  Macfarlaue. 

Phosphorus  in  Coal.    A.  S.  McCreath. 
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▲  Catalogue  of  OfBdal  Reports  upon  Oeo- 
Ingirftl  Surveys  of  the  Uuited  States  and 
Territories  and  of  British  North  America. 
F.  Prime.  Jr. 

From  Argentine  Scientiflo  Society,  Don 
Felix     Amoreti,    Secretary,  Buenos 
Ayree: 
Annals   of   the   Society.    March  and  AprU» 
1879. 

From   Association  of  Civil  Engineers, 
Portugal: 
Transactions.    September,  October,  Novem* 
ber  and  December,  1878;  January  and  Feb- 
ruary, 187». 

From  Wm.  S.  Barbour,  City  Engineer, 
Cambridge,  Mass. : 
Annual  Report  ot  City  Engineer  for  1878. 
Fourteenih  Annual  Report  of  the  Cambridge, 

Mass.,  Water  Board.  1878. 
The  Mayors    Address  and   Annual   Reports 
made  to   the   City  Council  of  Cambridge, 
Mass. 

From  Walter  A.  Barlow,  London  : 
Patentees'  Journal  of  Dates.  Vol  II,  No.  7. 
1879.    W.  A.  Barlow,  Proprietor. 

From  H.  Bartels.  Berlin: 
Betriebs-Einricbtungen   auf  Amerikanischen 
EiMenbdhuen.  1.  Bahuhofsanlagen  und  Sig- 
nale.    H.  Bartels,  Berlin,  1879. 

From  Mellen  Chamberlain,  Boston: 
Bulletin  ot  the  Bostou  Public  Library.  April, 
1878.    Melleu  Chamberlain,  Librarian. 

From  Frederick  Brooks.  Boston: 
Report  of   the  SUnding  Committee  of  the 
Boston  Society  of  Civil  Engineers  on  the 
Metric  System  of  Weights  and  Measures, 
presented  March  19th,  1879.    (6  copies.) 

From  Hon.  Allan  Campbell,  Commis- 
sioner   Department    PnbUc   Works, 
New  York: 
Report  of  the  Department  of  Public  Works, 
quarter  ending  December  31, 1878. 

From   Civil   Engineers*   Club   of   the 
Northwest.  L.  P.  Morehouse,  Secre- 
tary, Ctiicago: 
The  Glasgow  Bridge  Superstructure.    Chas. 

Suoy  Smith. 
Blatttlug  under  water  in  Rivers  with  rapid 
currents.    F.  W.  Farquhar. 

From  Eliot  C.  Clarke,  Boston : 
Common  DefecU  in  House  Draius.    Eliot  0. 
Clarke.    Bostou,  1879. 

From  H.  Wadsworth  Clarke,  Syracuse, 
NY.: 

Annnal  Report  of  the  Superintendent  of  the 
Onondaga  Salt  Springs.  A.  C.  Powell.  Al- 
bany, 1879. 

Journal  of  the  Board  of  Supervisors  of  the 
County  of  Onondaga  for  1878. 

Report  Mil  thH  Management  and  Affairs  of  the 
Insane  Asylum  of  the  Onondaga  Couuty 
Poorhouse.    (2  copies.) 

From  J.  James  R  Croes,  New  York: 
Annual  Report  of  the  SUte  Qeologist  of  New 

Jersey  lor  1876. 
Report  of  Water  Commissioners  of  the  City  of 

Elizabeth,  N.  J.,  for  1868. 

From  Oeorge  W.  Dresser,  N.  Y.: 
The  Electric  Light.    A  paper  read  before  the 
Sooif  ty  of  Oas  Lightiug,  December  13, 1878. 
Eugene  YauderpooL    (2  copies.) 


From  Charles  D.   Elliot,  SomervUls 
Maas.: 
Annual  Report  of  the  Board  of  Harbor  Com- 
missioners for  1878. 

From  Charles  E.  Billin.  Secretary  En- 
gineers' Club  of  Philadelphia: 
Proceedings  ot  the  Club.    Vol.  I,  No.  % 

From  Sanford  Fleming.  Ottowa,  Can.: 
Report  made  to  the  Minister  of  Public  Works 
of  Cannda  In  reference  to  the  Canadian  Pa- 
dflo  Railway.    Ottowa,  1870. 

From  Franklin  Institute,  PhUadelphU: 
Journal  of  the  Institute.     April  and  May, 
1879. 

From  George  H.  Frost,  Editor  Bngimeer- 
ing  Ntfwt,  New  York: 
number's  Water  Supply  of  Cities  and  Towns. 

Part  8. 
Proceedings  Engineer's  dub  of  the  North- 
west: 

1.  Pier  Constructions  of  Recent  Date.  0. 
A.  M.  Liljencrautz. 

2.  Anchor  Ice  as  aifecting  public  Water 
Supply.    John  A.  Cole. 

From  Fred,  de  Funiak.  Louisville,  Ky.: 
Cost  of  Road  Repairs  on  Louisville  and  Naith- 
ville  and  South  and  North  Alabama  Hall- 
roads,  for  nine  months  ending  March  Slat, 
1879. 

From  James  T.  Gardner.  Albany: 
Report  of  New  York  State  Survey  for  1878. 

From  Institution  of  Civil  Engineers, 
James  Forrest,  Secretary,  Loudon: 
Minutes  of  Proof  edings.    Vol.  LV. 

Publications  edited  by  James  Forrest, 
Secretary,  as  follows: 
(1.)  The   Geelong   Water  Supply.      Edward 

Dobson. 
(2.)  The  Sandhurst  Water  Supply.     Joseph 

Brady. 
Discussions  on  the  Geelong  and  Sandhurst 

Water  Supplies. 
RallwHy  Bridge  over  the  River  Tyne.  at  Wylam, 

Northumberland.    William  G  1  aws. 
On  the  Best  methods  of  Railway  Construction 
for   the  development  of  New   Countries. 
Robert  C.  Patterson. 
Railway  Work  in  Japan.    W.  P.  Potter. 
Method  of  Blasting  Rock  for  the  Littleton 
Harbor  Works,  Canterbury,  New  Zea  and. 
George  Thornton. 

From  the  Institution  of  Mechanical  En- 
gineers. Walter  R.  Browne,  Secretary. 
London: 
Proceedings.    January,  1879. 

From  the  Imperial  Technic  Society,  St 
Petersburg.  Russia: 
Notes  of  the  Imperial  Teohnlc  Society.    Part 
XIL    1878.    (Russian.) 

From   the  Iron  and  Steel  Institate. 
London: 
Journal  ot  the  Institute,    No.  2.    1878. 

From  John  Kennedy.  Montreal,  Canada: 
Annual  Report  of  the  Harbor  Commissiuners 
of  Montreal  for  1878. 

From  Geo.  A.  KUnball,  City  Engineer, 
SomerviUe,  Mass. : 
Annual  Repurts.  City  of  SomerviUe,  Mass., 

1878. 
First  Annual  Report  of  the  Board  of  Health 

of  SomerviUe,  Mass. 
Fifth  Annual  Report  of  the  City  Engineer  of 
SomerviUe,  Mass.,  1878. 
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From  J.  F.  Klein,  D.  E..  Ph^ladelplil*: 
Gonoemiivg  — ^= — ^or  the  Limit   of  efll- 

denoy  of  H^t  l^ginet.    J.  F.  Klein,  PhlU- 
delphU,  1879. 

From  State  Boerd  of  Health  of  ICaaaa* 
chnsetts.  Charles  F.  Folsom,  M.  D., 
Secretary: 
Tenth  Annnal  Rpport  of  the  State  Board  of 
Health.    January.  1879. 

From  E.  E.  Hiddleton,  London: 
Impeachm«'Ut  of  Modem  Aatronomy.    E.  E. 
Middleton.    London.  1879. 

From  Oeorge  S.  Morison.  New  York  : 
Annnal  Ueport  of  the  Eairtem  Ballroad  Oom- 
pany,  1877-78.    Boaton.  1878. 

From  Edward  P.  North.  New  York  : 
Report  of  the  Pr(>fident  and  Directora  of  the 
Northern  Paoiflo  Ballroad.   September  25th, 
1878. 

From  the  North  of  England  Institute  of 

Mining  aud  Mechanical   E'.glueera. 

Theo.   Wood    BuDuing.     Secretary. 

Newoastle-on>Tyne.  Eogland  : 

Transactions  of  the  Institute,  February  and 

March,  1879. 

From  Charles  Ptine.  Oleveland.  Ohio  : 
Ninth  Annual  Rei>or(  of  the  Lake  Shore  and 
Michigan  Southern  Railroad  for  1878. 

From  Wm.  H.  Paine.  Brooklyn.  N.  Y.: 
Specifications  for  the  Steel  and  Iron  Work  of 
the  Suspended  Superstructure  of  the  East 
River  Brtdge. 

From    Francis   Rinecker.  Wuerzburg, 
Germany  : 
Der    Logarithmisehe     Rechenschleber    und 
S^ine  practischeAnwendung.    F.  Rineoker. 
Whrsburg.  1879. 
Die  Hydrometrische  Waage  in  ihrem  Principe. 
Wesen  und  Oebranch.    Franz  J.  Y.  Cser* 
wenka.    Ylenna.  1878. 

From  the  Publishers  Revue  Q6n6ral  des 
Obemlns  de   fer.     Edgar   Monjean, 
Secretary,  Paris : 
Bern*  Q^n^ral  des  Chemins  de  fer.    January 
and  February,  1879. 

From  Haxonian  Society  Engineers  and 
Architects,  Lelpiic  : 
Transactions  of  the  So  iety.    Part  n.  1878. 

From  Hou.  Horatio  Seymour.  Jr..  State 
Engineer  and  Surveyor.  Albany; 


Annual  Report  of  the  New  York  State  Canals 

for  1878. 

From  John  G.  Trautwine.  Philadelphia: 
Aide  Memolre  portatif  a  Tuaage  des  officiers 

dn  G6uie.     Vols.  I  and   U.     J.  Laisu6. 

Paris.  1^61. 
A  treatise  on  Internal  Navigation.    Report  of 

Albert  Oalatin  on  Roads  and  Canals.    Ball- 

ston  Spa.  N.  Y..  1817. 
Bree's  Railway  Practice.    London,  1847. 
Bree's  RaUway  PracUce.    Plates.    Vols.  I.  n. 

and  III. 
Bridging  the  Hudson.    Testimony  taken  be- 

fort*  the  Senate  Committee  In  the  matter  of 

bridging  the  Hudson  River  at  Albany,  Feb- 
ruary 29th,  1850. 
The  Miauellaneous  papers  of  John  Smeaton, 

C.  £..  F.  R.  S.    London.  18U. 
Reports  of  tbe  late  John  Smeaton.  C.  E..  F.  R. 

S.    Vols.  I.  II  and  lU.    London.  1813. 
Report  of  the  Department  of  Minea  of  Nova 

SootU  for  1878. 
Reports  of  the  Pennsylvania  Central  Railroad. 

Two  volumes.  Volume  1. 1848-1866.  Volume 

II.  la^  186U. 
Traits  El^mentalre  des  Chemins  de  Ur.  Vols. 

1  and  II.    Aug.  Perdonnet.    Paris.  1860. 

From  Edgar  B.  Van  Winkle,  New  York  : 
Conditions  of  Proposals  for  oonstmetinff 
Sewers  and  their  Appurtenances  in  Third 
avenue  from  Southern  Boulevard  to  136th 
street ;  and  in  136th  street  and  134th  street. 
ft*om  Third  avenue  to  Summits  esst  of 
Willis  avenue,  with  branches  in  Lincoln, 
Alexander  and  Willis  avenues. 
Conditiuns  of  Proposals  for  Constructing 
Sewers  and  Appurtenances  in  140th  street, 
from  Alexander  avenue  to  Brook  aveuue. 
with  branches  in  Alexander  and  Willis 
avenues. 
Proposals  for  regulating  and  grading  Third 
avenue  in  23d  Ward,  and  for  additional 
work  in  said  avenue  between  147th  street 
and  Harlem  River. 

From  D.  Van  Nostrand,  New  York: 
Van  Nostrand's  Engineering  Magazine.    May 
and  June,  1879. 

From  F.  Leypoldt,  New  York: 
The  Library  Journal.    No.  3.    Vol.  IV. 
From  Prof.  Wm.  Watson.  Boston  : 
Reports  upon  the  Public  Works  of  Italy  by  the 
Minister  of  Public  Works.    4  folio  volumes 
with  full  plates. 


ANNOUNCEMENTS. 


Thk  ELKvnrrB  Akxuai.  Covwiction  of 
the  Society  will  he  held  at  Cleveland,  begin- 
ning Tuesday,  June  17th.  1879. 

Sessions  for  the  consideration  of  profes- 
sional subjects,  and  one  for  the  transaction 
of  busineM  will  be  held. 

The  details  of  the  programme  will  be  an- 
noonoed  as  soon  as  determined  by  the  local 
committee. 


The  following  Is  a  list  of  topics  to  be  con- 
sidered with  reference  to  papers  published 
in  Transactions  during  the  preceding  year: 

Amebioak  Enoinkkbinq  at   Imtxbnatiomal 

EXHIBmOSB. 

CLXXIV.  American  Engineering  as  illus- 
trated at  the  Paris  ExposiUon  of  1878. 
George  S.  Morison,  Edward  P.  North  and 
JohnBogart 
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DiscusaioQ  of  Paper  CXL.    The  De- 

termlnatioQ  of  Stresses  in  the  Eye-Bar 
Head.  De  Volson  Wood.  Vol.  VII,  page 
189. 

DiscQSsloQ  of  Papers   CXLIV   and 

GXLIX.    Relative  Quantities  of  ICaterial 
in  Bridges  of  diiferent  kinds,  of  varloan 
heights.    WiUiam  H.  Searles.    Vol.  VU, 
page  192. 
OEMEirra. 

Discussion   on   Cements.     Don   J. 

Whittemore.    Vol.  VII,  page  274. 

Discussion  on  Cements  and  Strength 

of    Bricks.    P.  CoUingwood.    Vol.  VII, 
page2H0. 
Foundations. 

CLXXII.    The  use  of  Compressed  Air  in 
Tubular  Foundations,  and  its  application 
at  South  Street  Bridge,  Philadelphia,  Pa. 
D.  McN.  Stauffer. 
Htdbaulios. 

CLX.  Oq  the  Cause  of  the  Maximum 
Velocity  of  Water  flowing  in  Open  Ciiau- 
nels  being  below  the  Surface.  James  B. 
Francis. 

CLXI.  The  Flow  of  Water  in  Pipes  under 
Pressure.    Charles  O.  Darrach. 

Discussion    on    the    Cause    of    the 

Uaximum  Velocity  of  Water  flowing  in 
Open  Channels  being  below  the  Surface, 
and  also  on  the  Flow  of  Water  in  Pipes 
under  Pres^ure.  Theo.  O.  Ellis,  C.  E. 
Emery,  Clemens  Herschel,  De  Volson 
Wood  and  John  T.  Fanning.  Vol.  VII., 
page  122. 

CLXvII.  Distribution  of  Rain-fall  during 
the  great  storm  of  October  3d  and  4th, 
18(>9.    James  B.  Francis. 

CLXVm.  The  Gauging  of  Streams.  Clemens 
Herschel. 

CLXXV.  The  Flow  of  Water  in  SmaU  Chan- 
nels, after  Ganguillet  and  Kutter.  with 
Kntter's  Diagram  modified,  and  Graphical 
Tables  with  special  reference  to  Sewer 
Calculations.    R.  Bering. 

Masonbt. 

CLXX.  Brick  Arches  for  Large  Sewers. 
R.  Bering. 

Discussion  on  Brick  Arches  for  Large 

Sewers.  £.  S.  Chesbrough,  W.  Milnor 
Roberts,  R.  Bering  and  F.  Collingwood. 
Vol.  VII.,  page  258. 

CLXXI.  FmU  of  Western  Arched  Approach 
to  South  Street  Bridge,  Philadelphia,  Pa 
D.  McN.  Stauffer. 

Discussion  on  Nomenclature  of  Build- 
ing Stones  and  Stone  Masonry.    J.  Foster 


Flagg.  J.  J.  R.  Croes,  J.  P.  Davis.  F.  Col- 
lingwood, J.  Veasie  and  E.  P.  North.  VoL 
Vn.,  page  284. 
Mrtals. 

CLXilL  On  a  newly  difcovered  relation 
between  the  Tenacity  of  Metals  and  their 
resistance  to  Torsion.  Robert  H. 
Thurston. 

OLXIV.      Observations   on    the    Stresaei 
deveioi>ed  in  Metallic  Bars  by  Applied 
Forces.    Theodore  Cooper. 
Preservation  of  Timber. 

CLXXVI.  The  Permanent  Way  of  Rail- 
ways in  Great  Britain  and  Ireland,  with 
special  reference  to  the  use  of  Timber, 
preserved  and  uupreserved.  Compiled 
from  information  received  from  Engineers 
in  charge  of  those  railways.  John 
Bogart. 
Railroads. 

OLIX.  On  the  Theoretical  Resistance  of 
Railroad  Curves.    S.  Whinery. 

Discussion  on  the  Resistance  of  Rail- 
road Curves.  O.  Chanute.  Chas.  E. 
Emery,  E.  Yardley,  E.  P.  North.  C.  L 
McAlplne,  F.  Collingwood  and  Wm.  U. 
Paine.    Vol.  VII,  page  97. 

CLXVI.  Reminiscences  and  Experiences 
of  Early  Engineering  Operations  on  Rail- 
roads, with  especial  reference  to  Steep 
Inclines.    W.  Milnor  Roberts. 

Discussions   on    Inclined   Planes  for 

RaUroads.     O.  Chanute  and  William  H. 
Paine.    Vol.  VU.,  page  216. 
RrvBBS  AND  Harbors. 

CLXII.  The  South  Pass  Jetties.  Descrip- 
tive  and  Incidental  Notes  and  Memoranda. 
E.  L.  CortbeU. 

Discussions  on  the  South  Pass  Jetties. 

Charles  W.  Howell,  K  L.  CortbeU,  C. 
Shaler  Smith,  J.  Foster  Flagg.  Vol.  VU. 
page  169. 

CLXIX.  The  Dangers  threatening  the  Nav- 
igation  of  the  Mississippi  River  and  the 
Reclamation  of  its  Alluvial  Lands.  B.  M. 
Harrod.  .^^^^ 

Steam  Engines. 

CLXV.  Cushioning  the  Reciprocating  Parti 
of  Steam  Engines.    John  W.  Hill. 

Discussion  on  Steam  Engine  Economyi 

J.  Foster  Flagg  and  E.  D.  Leavitt,  Jr. 
Vol  VII,  page  194. 
Submarine  Telbphont. 

CLXXIII.  Submarine  Telephoning.  Chas. 
Ward  Raymond. 

In  addition  to  the  above  papers,  it  is  ex- 
pected thai  the  following  subjects  will  be  pro- 
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•eoted  by  ptpera  printed  preriout  to  the  dftte 
of  the  ConTeDtion,  or  read  &t  its  meeting: 

Engineering  Qaestions  involved  in  the  Dev- 
elopment of  Electric  Lighting.  Steptien 
Chester. 

Gelatine  Dynamite  and  High  Explosives. 
Jn'iua  H.  Striedinger. 

Lighthouse  Construction.    J.  O.  Barnard. 

Memoir  npon  the  Construction  of  the 
Minots  Ledge  Light.    B.  S.  Alexander. 

The  Constrncttou  and  Maintenance  of 
Boads.    Edward  P.  North. 

The  Resistances  of  Railway  Rolling  Stock. 
A.  M.  Wellington. 

The  Railroad  Crossing  of  the  Allegheny 
Honntain.    Moncnre  Robinson. 

Notes  on  Early  Railroad  Engineering. 
Ashbel  Welch. 

Remarks  on  the  Canses  of  Fall  of  the 
Western  Arched  Approach  to  Sontb  Street 
Bridge,  Philadelphia.  Pa.    J.  O.  Barnard. 

Parabolic  Arches  in  Masonry.  W.  A.  O. 
Emonts. 

Notes  on  the  Foandations  of  Piers  of  the 
East  River  Bridge.    F.  Colliogwood. 

Experiments  with  Cements  and  appliances 
for  testing.    Alfred  Noble. 

Comparison  of  Standard  Measures.  English, 
French  and  United  SUtes.  Arthur  S.  C. 
Wartele. 

Tbe  South  Pass  Jetties :  the  consolidation 
and  durability  of  the  works,  with  descrip- 
tion of  the  Concrete  Blocks  and  other 
constructions  of  the  past  year.  Max  E. 
Schmidt 

Notes  as  to  construction  and  operation  of 
the  Railroad  over  the  Raton  Mountains, 
Col.,  and  the  construction  and  perform- 
ance of  the  Locomotives  thereon.  James 
D.  Burr. 

Design  and  Construction  Tables  for  Egg- 
shaped  Sewers.    Cyrus  Q.  Force,  Jr. 

Traction  Experiments  to  Determine  the 
Resistance  of  Vessels  in  narrow  Channels 
or  Canals.    E.  Sweet,  Jr. 

Wind  Pressure.    F.  CoUingwood. 

Flexure  and  Transverse  Resistance  of 
Beams.    C.  E.  Emery. 

StabUIty  of  Stone  Piers.    Wm.  H.  Searles. 

Cadastral  Maps  in  Ohio.    H.  F.  Walling. 

Telford  Pavements.    James  Owen. 

A  number  of  members  have  already  aigni- 
fled  their  intention  of  taking  part  in  discus- 
sions of  the  papers. 

Members  of  the  Society  are  earnestly  re- 
quested to  furnish  information  or  memoranda 
npon  any  of  the  subjects  referred  to.  They 
are  also  invited  and  expected  to  take  part  in 
the  discussions  either  in  person  or  by  sending 
to  the  Secretary  notes  for  presentation. 


In  either  case,  It  wil  assist  the  Committee 
in  arranging  the  details  for  sessions  of  the 
Convention,  if  Members  expecting  to  take  part 
in  the  discussions  will  notify  tbe  Secretary  at 
once  to  that  effect . 

Excursions  upon  the  Lake  and  by  rail  from 
Cleveland  are  contemplated,  and  the  arrange- 
ments for  them  are  in  progress. 

The  Secretary  is  instructed  to  state  that  it 
is  permishible  that  Members  of  the  Society 
should  bo  accompanied  by  their  families. 

luvitstion  to  visit  Pittsburg  and  the  Govern- 
ment Works  for  the  improvement  of  the  river 
at  that  place  (Davis  Island  Dam),  has  been  ex- 
tended by  James  H.  Harlow,  Member  of  the 
Society. 

Please  notify  the  Secretary  whether  yon 
will  visit  Pittsburg,  and  whether  you  will 
present  a  paper  or  take  part  in  the  discussions 
at  Cleveland. 

Under  the  rule  adopted  by  the  Society  in 
reference  to  invitations  to  Conventions,  the 
members  of  the  Boston  Society  of  Civil  Engi. 
neers,  of  the  Engineers'  Club  of  the  Northwest, 
of  tbe  Engineers'  Club  of  St.  Louis,  of  the 
Engineers'  Club  of  Philadelphia,  and  of  the 
American  Institute  of  Mining  Engineers;  also, 
the  Editors  of  Professional  Journals  exchang- 
ing with  this  Society  have  b^en  invited  to 
attend  the  Convention  and  the  excursions 
connected  therewith. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Convention  of  the  Society,  and 
ordered  printed  regularly  in  the  Society  pub- 
lications: 

Whereas,  the  metric  system  of  weights  and 
measures  is  now  extensively  used  abroad, 
and  whereas  it  is  desirable  that  the  relation 
of  the  units  of  differing  systems  be  made 
Camih  I  r  to  all  by  comparison : 

Resolved,  That  members  be  requested,  in 
papers  hereafter  presented  to  the  Society,  to 
write,  in  parenthesis,  weights  or  dimensions 
by  the  metric  system,  in  connection  with 
those  of  the  system  in  general  use. 

The  House  of  the  Society  is  at  104  East 
Twentieth  street,  one  door  from  Fourth 
avenue,  and  near  the  southwest  comer  of 
Oramercy  Park.  It  is  open  from  nine  o'clock 
A.M.  to  five  o'clock  P.M.  each  business  day, 
except  Saturday,  when  it  is  closed  at  three 
o'clock  p.  M. 

The  Library  and  Conversation  Rooms  will 
also,  for  the  present,  be  open  every  Thursday 
ettning,  from  7K  to  10  p.  m.  Members  are 
invited  to  avail  themselves  of  the  oppor- 
tunities afforded  on  Thursday  evenings  both 
for  consultation  of  books  and  periodicals,  and 
for  conversation. 
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LIST     OF     MEMBERS. 


ADDITIONS. 
MEMBERS. 


Date  of  Eledion. 

Richardson,  Henry  B.  .  .Assistant  State   Engineer,   St.  Joseph, 

La.  May  7th,  1879. 

Schmidt,  Max  O.  E.  . .' Chief  Assistant  Engineer,  South  Pass 

Jetties,  Port  Eads,  La *'  " 


ASSOCIATE. 

Roberts,  Percival,Jr 265  South  Fourth  street,  Philadelphia, 

Pa May  7th,  1879. 


CHANGES  AND  CORRECTIONS. 
MEMBERS. 

CiSNEROS,  Francis  J 311  West  Thirty  third  street,  New  York. 

Sites,  Wilmon  W.  C Architect  and  Civil  Engineer,  8  Oakland  avenue,  Jersey 

City,  N.J. 
Spielman,  Arthur 13  Newark  street,  Hoboken,  N.  J. 

JUNIOR. 

Tasker,  Charles  A Care  of  John  H.  Dailey,  Cincinnati  Southern  Railway 

Office,  80  West  Third  street,  Cincinnati,  Ohio. 

fellow. 
Courtwrkjht,  Milton 19  Courtlandt  street,  New  York. 
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PROCEEDINQS. 


Vol.  v.— June,   1879. 


MINUTES   OF    MEETINGS, 

(Abstract  of  such  as  may  be  of  general  interest  to  members.) 


OF  THE  SOCIETY. 

June  4th,  1879.— The  Society  met  at  8  p.m.  Thomas  C.  Clarke  in 
the  chair. 

Ballots  for  admission  to  membership  were  canvassed,  and  the  foUow- 
ing  were  declared  elected  as  members : 

Charles  Albert  Allen  of  Worcester,  Mass. ;  John  Carlisle  Bland  (elected 
Junior,  May  5th,  1875,)  of  Philadelphia,  Pa.  ;  Edwanl  Bates  Dorsey  of 
San  Francisco,  Cal.  ;  Sullivan  Haslett  of  Brooklyn,  N.Y.  ;  and  Charles 
Heme  McKee  of  Albany,  N.Y.  Also  as  Fellow,  Frederick  Oakford 
Norton  of  New  Yor]^. 

A  communication  was  presented  from  N.  H.  Whitten,  Member  of  the 
Society,  acccmpanying  a  communication  from  the  Holyoke  Water 
Power  Company,  and  from  the  Mayor  of  the  City  of  Holyoke,  inviting 
this  Society  to  designate  an  Engineer  to  attend  a  trial  of  Turbines  at 
Holyoke,  Mass.* 

*  The  City  Qovemment  of  Holyoke  realizing  the  importance  of  the  following  proposition, 
Join  Trith  the  Water  Power  Company  in  inviting  the  Locks  and  Canals  Company  of  Lowell, 
Mass.,  to  send  Mr.  Francis  as  Engineer,  the  City  of  Philadelphia.  Ps.,  to  send  an  Engineer 
familiar  with  the  pumping  of  water  for  that  city,  the  National  Mi  Hem'  Association  to  send  an 
Engineer  familiar  with  milling  matters,  the  American  Society  of  Civil  Engineers  to  send  an 
Engineer  as  representative  of  that  Society,  and  the  representatives  of  the  owners  of  the 
turbines  furnished  for  trial  to  select  an  Engineer  to  care  for  the  interents  of  turbine  biillders, 
the  five  to  be  guests  of  the  city  during  the  trial,  to  have  full  charge  of  the  tests  and  at  the 
■close  to  report  the  results  in  accordance  with  the  proposition  of  the  Water  Power  Company  to 
the  Mayor  of  this  city  in  order  that  the  said  report  may  be  officially  promulgated. 

J.  E.  DELANEY,  CUy  Clerk. 
Approved. 

WM.  WHITING,  Mayor. 


Digiti 


ized  by  Google 


30 

On  Motion,  the  following  resolution  was  adopted :  Resolved,  that 
this  Society  accepts  the  invitation  of  the  Holyoke  Manufacturing  CJom- 
pany  and  the  city  authorities  of  Holyoke,  Mass.,  to  send  a  representative 
to  attend  the  proposed  tests  of  turbines,  and  that  the  Board  of  Direction 
be  requested  to  designate  a  member  of  the  Society  for  that  purpose. 

A  description  of  a  proposed  connected  girder  was  presented  by  Charles 
E.  Emery,  and  the  subject  discussed. 

June  18th,  1879. — Regular  meeting  of  the  Society,  held  during  the 
Convention  at  Cleveland. 

The  Society  met  at  8^  p.  m.     Director  Theodore  G.  Ellis  in  the  chair. 

The  Committee  on  Uniform  Accounts  and  Returns  of  Railroad  Com- 
panies presented  a  report*  which  was  read  by  the  Secretary,  and  on 
motion  the  report  was  accepted  and  the  committee  discharged. 

The  Committee  on  Tests  of  American  Iron,  Steel  and  other  Metals, 
presented  a  report  t  whifch  was  read  by  its  Chairman,  W*  Sooy  Smith. 

On  motion  the  report  was  accepted  and  adopted. 


Holyoke,  Mass.,  May  17,  1879. 
To  the  Secretary  of  the  American  Society  of  Civil  Engineers, 

New  York  CUy : 
Deab  Sib: 

Id  behalf  of  the  citizens  of  Holyoke  I  hereby  cordially  invite  the  co-opera- 
tion of  your  Association  in  accordance  with  the  above. 

WM.  WHITING.  Mayor. 


HOLYOKE  WATER  POWER  COMPANY. 

NonCB  TO  TUBBINE  BUILDEBS  AMD  MaNUFACIUBEBS. 

The  practice  of  testing  turbines,  so  common  the  past  ten  years,  has  undoubtedly  done- 
much  towards  bringing  the  best  into  use;  but  there  has  been  one  serous  defect  in  the  system r 
that  is,  the  practice  has  generally  been  confined  to  the  trial  of  small  wheels,  owing  to  the 
great  expense  that  would  be  caused  by  the  tests  of  large  sizes.  As  it  is  a  matter  of  vast 
importance  that  the  best  turbine  plans  should  be  established  beyond  chance  for  doubt,  thls^ 
company  contemplate  providing  means  for  a  thorough  competitive  test  of  the  vailous  kinds  of 
turbines  that  may  be  offered  for  trial,  and  to  invite  Water  Power  Companies.  Cities  that  pump 
their  water  supply,  and  all  others  interested  in  the  matter,  to  take  part  in  it  The  require- 
ments will  be,  that  the  wheels  shall  be  ready  for  test  when  delivered  at  the  Holyoke  Testing 
Flume,  and  that  each  builder  shall  superintend  the  setting  of  his  wheel ;  the  setting  and 
testing  to  be  done  at  the  expense  of  the  Water  Power  Company.  Capacity  of  each  wheel  to  be 
sufficient  to  discharge  about  5  000  cubic  feet  of  water  i>er  minute,  under  18  feet  head.  Lach 
wheel  will  be  thoroughly  tested  from  half  to  whole  gate,  and  if  deemed  best,  under  at  least 
two  different  beads  ;  also  under  several  feet  of  back  water.  At  the  conclusion  of  the  trial,  a. 
full  report  will  be  made  of  the  results  obtained  and  of  the  workmanship,  and  probable  dura- 
bility of  each  kind  of  wheel  tried.  Turbine  builders  of  this  or  any  other  country  are  invited 
to  furnish  wheels,  and  those  proposing  to  do  so,  should  give  notice  of  such  intention  as  soon, 
as  possible. 

Test  to  commence  first  day  of  September  next. 

WM.  A.  CHASE,  AffenU 
Holyoke,  Mass.,  April  10,  1879. 

♦  See  i>age  38.        \  See  page  36. 
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W.  Sooj  Smith  moved  that  the  Committee  be  discharged  and  that  & 
that  a  new  committee  of  seven  be  appointed  for  the  same  duty,  which 
motion  was  lost. 

The  committee  was  continued  as  now  composed. 

The  Committee  on  Finance  then  made  a  report  through  the  chair- 
man, William  H.  Paine,  which  on  motion  was  accepted. 

The  Committee  on  the  Exhibit  of  the  Society  at  the  Paris  Exposition 
made  a  report  of  progress  through  E.  P.  North,  which  wsw  on  motion 
accepted. 

The  following  resolution  was  presented  (by  letter)  by  Ernest  W. 
Bowditch,  and  was,  under  By-law  23,  referred  to  the  Board  of  Direction 
for  issue  of  letter  ballot : 

Resolved,  thiit  a  standing  committee  of  seven,  representing  diflferent 
sections  of  the  country,  be  appointed  from  the  American  Society  of  Civil 
Engineers,  who  shall  examine  into  the  entire  subject  of  the  preservation 
of  timber  and  report  to  the  Society  from  time  to  time,  and  who  shall 
collect  such  samples  and  data  as  they  may  be  able,  to  aid  in  determining 
the  relative  values  of  the  different  woods,  both  preserved  and  unpreserved, 
in  ordinary  use  in  various  parts  of  the  country. 

The  following  resolution  was  oflfered  by  Charles  Latimer,  and  was, 
with  a  recommendation  for  its  adoption,  under  By-law  23,  referred  to  the 
Board  of  Direction  for  issue  of  letter  ballot : 

Resolved,  that  a  committee  of  seven  members  of  the  Society  be  ap- 
pointed by  the  Board  of  Direction  to  devise  and  report  a  uniform  system 
for  tests  of  cement. 

The  suggestions  referred  to  the  Convention  at  the  meeting  of  May 
7th,  1879,  (see  Proceedings,  Vol.  V.,  page  21,)  were  then  taken  up  and 
read. 

The  following  additional  suggestion  was  presented,  by  letter,  from 
"William  P.  Shinn  :— That  the  papers  and  reports  of  committees  on  pro- 
fessional subjects  should  be  allowed  to  be  printed  by  any  or  all  of  the 
technical  journals  that  think  proper  to  publish  them. 

The  following  resolution  was  oflTered  by  O.  Chanute  : 

Resolved,  that  it  is  the  sense  of  this  meeting  that  the  Board  of  Direc- 
tion should  take  immediate  steps  to  provide  for  the  holding  in  various 
cities  of  three  general  meetings  in  each  year  in  addition  to  the  general 
Convention,  for  purposes  of  professional  intercourse. 

The  resolution  was  discussed  by  Messrs.  Flagg,  Bogart,  Searles, 
Cooper,  Latimer,  Macdonald,  Metcalf,  Elliot  and  Chanute. 

It  was  moved  by  O.  Chanute  to  strike  out  the  word  "three"  and 
instead  thereof  to  insert  '*  one  or  more." 

The  amendment  was  lost. 

The  original  motion  was  lost. 

The  following  resolution  was  offered  by  O.  Chanute  : — Resolved,  tlint 
the  Board  of  Direction  be  requested  to  issue  advance  copies  of  papers  to- 
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such  members  or  other  persons  as  may  be  specially  qualified  to  take  part 
in  the  discussion  of  the  same.  That  members  should  be  encouraged  to 
make  use  of  the  facilities  of  the  Society  in  New  York  for  obtaining  pro- 
fessional information,  so  far  as  the  same  may  be  secured  without  entailing 
onerous  labor  or  expense  upon  the  Secretary. 

The  resolution  was  discussed  by  Messrs.  Botch,  Chanute,  Flagg  and 
Smedley. 

The  resolution  was  adopted. 

The  following  resolution  was  offered  by  O.ChanUte  :— That  a  Besearoh 
Committee  of  five  be  appointed  by  the  Board  of  Direction,  if  authorized 
by  letter  ballot,  whose  duties  shall  be  to  collect  and  publish  annually  the 
results  of  existing  experiments  upon  any  subject ;  to  suggest  what 
further  experiments  are  necessary,  and  also  to  collate  such  professional 
papers  as  may  have  been  published  elsewhere. 

This  resolution  was  adopted. 

On  motion  the  following,  being  the  second  suggestion  of  May  7th, 
was  adopted  as  a  resolution  : — That  papers  be  annually  invited  from  mem- 
bers or  other  persons  upon  subjects  of  general  engineering  interest,  to  be 
specified  by  the  Board  of  Direction. 

On  motion  the  following  resolution,  based  upon  the  third  suggestion 
of  May  7th,  was  adopted : — Besolved,  that  the  Board  of  Direction  be 
requested  to  submit,  in  the  usual  manner,  a  system  to  award  special 
recognition  for  the  best  papers  contributed  each  year. 

On  motion  the  foUowing,  being  the  seventh  suggestion  of  May  7th, 
was  adopted : 

That  the  Library  Committee  be  requested  to  report  whether  some 
plan  may  not  be  adopted  to  enable  members  living  away  from  New  York 
to  consult  the  books  of  the  Library,  under  proper  regulations  to  ensure 
their  return  and  to  prevent  injury. 

The  following  resolution  was  offered : — That  the  papers  and  reports 
of  committees  on  professional  subjects  shall  be  allowed  to  be  printed  in 
any  or  all  journals  that  think  proper  to  publish  them. 

This  resolution  was  discussed  by  Messrs.  Dresser,  Flagg,  Cotton, 
Emery,  Latimer  and  C.  Shaler  Smith. 

The  resolution  was  adopted. 

On  motion  of  F.  Collingwood,  the  Committee  on  Tests  of  American 
L:on,  Steel  and  other  Metals  were  thanked  for  the  work  it  has  done. 

The  Society  then  adjourned. 


OF  THE  BOARD  OF  DIRECTION. 

May  31st,  1879. — Applications  for  membership  were  considered. 
Arrangements  for  the  approaching  Convention  were  perfected ;  appro- 
priations were  made,  and  general  business  transacted. 
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June  30th,  1879. — Applications  for  membership  were  considered. 
In  accordance  with  the  resohition  adopted  by  the  Society  (see  page  00), 
requesting  the  Board  of  Direction  to  designate  a  member  of  the  Society 
to  attend  the  proposed  test  of  turbines  at  Holyoke,  Mass.,  the  Bodrd 
designated  William  £.  Worthen  as  such  member,  and  in  case  of  hi» 
declination  or  inability  to  serve,  the  Board  designated  Charles  E.  Emery 
as  an  alternate.  The  Library  Committee  made  a  report  in  reference  to 
the  conditions  of  award  of  the  Norman  Medal,  which  was  accepted  and 
forwarded  to  George  H.  Norman  for  his  consideration.  Appropriationa 
were  made. 


REPORTS   OF  COMMITTEES- 

Pbeskn'ted  at  the  Tenth  Annual  Convention. 


Report  of  the  Committee  on  Uniform  Accounts  and  Bfturns  of 
Railroad  Companies. 


To  the  American  Society  of  Civil  Engineeri : 

Your  Committee  on  "Unifonn  Aocounts 
and  RetOTDS  of  Railroad  Companies"  beg 
leave  to  report  that,  in  addition  to  the  infln- 
ence  which  the  members  of  yonr  Committee 
have  been  able  to  exert  in  the  furtherance  of 
the  object  of  their  appointment,  the  matter  of 
tiDif  orm  accounts  and  returns  has  been  very 
strongly  advocated  by  Mr.  C.  F.  Adams,  Jr., 
Railway  Conmiissioner  of  Massachusetts,  and 
that,  in  consequence  of  our  united  efforts,  a 
meeting  of  the  Railway  Commissioners  of 
several  States  was  called  to  be  held  at  Colum- 
bus,  Ohio,  on  November  12th,  1878.  at  which 
meeting  it  was  the  intention  of  the  Chairman 
of  your  Committee  to  have  been  present,  but 
by  some  mistake  he  was  advised  that  the 
meeting  would  be  held  on  the  14th,  which 
mistake  was  not  corrected  until  the  day  of  the 
meeting.  At  that  meeting  a  committee  was 
appointed,  with  instructions  to  solicit  the  co- 
operation of  six  parties  named  as  experts  in 
raUroad  accounts,  one  of  whom  was  the  chair- 
man of  your  Committee. 

This  Oeneral  Committee  of  Commissioners 
and  Experts  was  called  together  and  held  a 
meeting  at  the  St  Nicholas  Hotel,  New  York, 
on  April  24th,  1879,  where  the  following  sub- 
jects were  discussed : 

1st.  The  general  principles  upon  which 
accounts  should  be  required  to  be  kept  by 
ralhroad  companies. 


2d.  The  form  of  returns  to  be  required  to- 
be  made  by  railroad  companies  to  the  State 
authorities. 

The  Chairman  of  your  Committee  attended 
this  meeting  and  took  active  part  in  its  dis- 
cussions, as  the  result  of  which  certain  g«i- 
eral  rules  were  adopted  to  govern  the  keeping 
of  accounts,  and  a  form  of  returns  was  agreed 
upon,  with  the  exception  of  the  heads  under 
which  expense  should  be  classified,  which 
was  left  for  further  consideration  by  the  Com- 
mittee, at  a  meeting  to  be  held  June  10th. 
The  rules  and  forms  of  returns,  so  far  as 
adopted  by  the  Committee,  are  appended 
hereto. 

The  Chairman  of  your  Committee  was  in- 
vited to  attend  the  meeting  on  June  10th,  but 
regrets  to  say  that  by  reason  of  ill  health  he 
was  unable  to  do  so.  He  is  advised,  however, 
by  the  Secretary  of  the  meeting,  that  (he 
rules  as  agreed  upon  by  the  Committee  at  the 
meeting  of  April  a4th  were  adopted,  and  a 
form  for  diviaion  of  expense  accounts  was 
agreed  upon  and  adopted,  which  form  is  also 
appended  hereto.  It  only  remains,  therefore, 
for  the  Commissioners  of  the  several  States 
to  procure  such  legislation  as  will  enable 
them  to  adopt  the  agreed  forms,  when  uni- 
form accounts  and  returns  will  have  been  ac- 
complished so  far  as  the  States  are  concerned 
which  have  railroad  returns. 

Opposition  may  be  expected  from  some 
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«il road  companies  to  the  reqalrements  of  tho 
rales  adopted  by  the  CommissioDers,  but  ex> 
perlence  in  Massachusetts  indicates  that  duch 
opposition  will  gradually  yield,  and  the  rail- 
road companies  will  find  it  to  be  an  advan« 
-tage  in  the  end. 

Respectfully  submitted. 

Wm.  p.  SHiirH,'      ) 

O.  Chavutb,  S  CommiUee, 

Fbed.  dk  Fukiak,  ) 


APPENDIX. 

Rules,  etc. 

A  meeting  of  the  Committee  of  Railroad 
-Commissioners  and  Railroad  Accountants 
on  **  Uniform  System  of  Accounts  and  Re- 
turns,"  appointed  at  the  Oeneral  Conyention 
of  Railroad  Commissioners  in  November  last. 
was  held  at  the  St.  Nicholas  Hotel,  New  York 
City,  Thursday,  April  24, 1879,  as  per  call  of 
the  Chairman,  Mr.  Woodruff  of  Connecticut 

There  were  present  of  the  Committee : 
Messrs.  Woodruff  of  Conuecticut,  Carter  of 
Virginia,  Turner  of  Wisconsin,  Railroad 
Commissioners;  Messrs.  Leland  of  Ohio, 
Shinn  of  Pennsylvania.  Wilbur  of  Boston, 
Railroad  Accountants ;  and  J.  H.  Ooodspeed, 
Secretary ;  also,  by  invitation,  Qen.  F.  A. 
Walker,  Railroad  Commissioner  of  Connec- 
ticut, and  Mr.  George  £.  Towne,  Accountant, 
of  Boston. 

On  a  general  discussion  of  the  matter  be- 
fore the  Committee,  it  was  unanimeusly 
voted, — 

*•  That  It  is  the  sentiment  of  the  Committee 
that  the  system  of  accounts  and  returns 
should  Include  a  showing  in  detail  of  the  an- 
nual operation." 

The  following  general  rules.  In  regard  to 
the  manner  of  keeping  accounts  from  which 
the  rettims  are  to  be  made,  were  discussed 
and  adopted  : 

L 

All  liabilities  (including  interest  accrued  on 
funded  debt)  shall  be  entered  upon  the  books 
in  the  month  when  they  are  Incurred  with- 
out reference  to  date  of  payment 

n. 

Expenses  shall  be  charged  each  month  with 
such  supplies,  materials.  &a,  as  have  been 
toed  during  that  month,  without  reference  to 
the  time  when  they  were  purchased  or  paid 
lor. 

m. 

No  expenditure  shall  be  charged  to  prop- 
erty accounts,  except  it  be  for  actual  Increase 


In  construction,  equipments  or  other  prop- 
erty, unless  it  is  made  on  old  work  in  such  a 
way  as  to  clearly  increase  the  va'ue  of  the 
property  over  and  above  the  cost  of  renewing 
the  original  structures.  &c. 

In  such  cases,  only  the  amount  of  ic- 
creased  cost  shall  be  charged,  and  the  amount 
allowed  on  account  of  the  old  work  shall  be 
stated. 

IV. 

Mileage  of  passengev  and  freight  trains 
shall  Include  only  the  miles  shown  to  be  run 
by  distances  between  stations  ;  allowances 
made  to  'passenger  or  ft-eight  trains  for 
switching,  and  all  mileage  of  switching  en- 
gines computed  on  a  basis  of  ten  miles  per 
hour  for  the  time  of  actual  service,  shall  be 
stated  separately. 

V. 
Season  ticket  passengers  shall  be  computed 
on  the  basis  of  twelve  (12)  passengers  per 
week  for  the  time  of  each  ticket 

VI. 

Local  traffic  should  include  all  passengers 
carried  on  local  tickets,  and  all  flight  carried 
at  local  tariff  or  special  local  rates. 

All  other  traffic  shall  be  considered  through. 


The  form  of  return  upon  which  the  reports 
are  to  be  made  to  the  Commissioners  was 
taken  up  and  decided  upon,  with  the  excep- 
tion of  the  division  of  operating  expenses. 

A  form  of  division  of  operatlog  expenses 
was  submitted  by  Mr.  Towne,  and  the  Secre- 
tary was  instructed  to  send  copies  of  the 
same,  together  with  the  rules  and  form 
adopted,  to  the  different  members  of  the  Com- 
mittee, asking  them  to  take  it  under  con- 
sideration for  discussion  and  final  decision  at 
the  next  meeting  of  the  Committee,  to  be  held 
at  the  time  of  the  General  Convention  of  Rail- 
road Commissioners  In  June  next. 

The  form  of  return  as  adopted  by  the  Com- 
mittee it  as  follows: 

GENERAL  EXHIBIT. 

Total  income 

Total  expense 

Net  income 

Interest  on  funded  debt 

«       **  unfundeddebt 

Rentals 

Balance  applicable  to  dividends 

Dividends  declared  (per  cent) 

'Balance  for  the  year 
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BaUnce  (profit  and  Ioas)  last  year 

(Add  or  dednct  Tarioua  entries  made 

during  the  year  not  included  above 

(specifying  same.) 
Balance  (profit  and  loss)  carried  forward 

to  next  year 

•Ghaboes  asd  Ckedits  to  Pbopebtt  dubiho 

THE  TSAB. 

•Constrnction  and  equipment  (specifying 

same) 

Other  charges  (specifying  same) 

Total  charges 

Property  sold  or  reduced  in  value  (speci- 
fying same) 

Net  addition  (or  reduction)  for  the  year  . . 

Akaltsis  or  Easminos  and  Expenses. 

Eamipgt : 
From  local  passengers 

Through 

Express  and  extra  baggage 

MaUs 

Other  sources,  passenger  department . . 
"Total  earnings  passenger  department 

Local  freight 

Through  freight 

Other  sources,  freight  department 

Total  earnings,  freight  department 

-ToUl  transportation  earnini<s 

Rents  from  use  of  road 

Income  from  other  sources  (specifying 
e) 


Total  income  Arom  all  sources. . . 

Expenses. 
(tJee  form  submitted.) 

ASSETS  AND  LIABZLXTIXS. 

Assets: 

<k>nstruction  scoount 

Equipment        ••        

(Locomotives,  No.        ) 

(Parlor  and  sleeping  care.  No.       ) . . . . 

(Passenger  cars.  No.       ) 

(Baggage  and  mail  cars.  No.        ) 

(Freight  cars.  No.       ) 

(Other  cars.  No.       ) 

Other  investments  (specifying  same). . . . 

<;ssh  items: 

Cssh 

Bills  receivable 

Due  from  agents  and  companies 

Other  assets : 

Msterials  and  supplies 


Sinking  funds 

Debit  balances 

Total  SMets 

LidbiUtiet: 

Capital  stock  (as  specified  below) 

Funded  debt  (as  detailed  below) 

Unftinded  debt,  as  follows  : 

Interest  unpaid 

Dividends  unpaid. 

Notes  payable 

Vouchers  and  accounts 

Other  liabiUUes 

Profit  and  loss  or  income  accounts 

Total  liablliUes 

PRESENT  OB  CONTINOENT  LZABEUTIES  MOT  IN- 
CLUDED IN  BALANCE  SHEET. 

Bonds  guaranteed  by  this  company  ot  a 
lien  on  its  road  (specifying  same). ...  4 

Overdue  interest  on  same 

Other  liabiUUes  (specifying  same) 

MILEAOB,  TBAITIO,  ETC. 

MUeage  passenger  trains 

Freight  "     

Switching  "      

Other  '«     

Total  train  mileage 

Miles  run  by  passenger,  mall,  and  baggage 

cars  (north  or  east) 

Miles  run  by  passenger,  mail,  and  baggage 

cars  (south  or  west) 

Miles  run  by  Areigbt  cars  (north  or  east) . . 
••  '•         ••        ••    (south  or  west).. 

Number  of  season  ticket  passengers 

Number  of  local  passengers   (Including 

season) 

Number  of  through  passengers 

Total  number  of  passengers  carried 

Mileage  of  local  passengers  (north  or  east) 

••  «•  **  (south  or  west) 

Mileage  of  through  passengers  (north  or 

east) 

Mileage  of  through  passengers  (south  or 

west) 

Total  passenger  mileage 

Number  tons  local  fjreight  carried  .....••• 
«•         ••    through  •*         •* 

Total  tons  fireight  carried .... 

Mileage  of  local  tonnsge  (north  or  east).  .• 
**  '*        **       (souther  west) ,, 
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Mileage  of  throngh  tonnage  (north  or  east) 
"  "  ••       (south  or  west) 

TotAl  freight  mileage 

Average  weight  of  passenger  trains 

number   of    cars    in   passenger 

trains 

Average  weight  of  freight  trains  

"       number  of  cars  in  train 

*•  **  persons  employed.... 

Length  of  road,  branches,  sidings,  kc... 

Names  of  officers  and  directors 

Corporate  name  of  company 

OPKBATIKO  KXPXNSXS. 

Salaries  general  officers  and  clerks 

Law  expenses 

Insurance 

Stationery  and  printing 

Outside  agencies  and  advertising 

Contingenclee 

Repairs  bridges  (including  culverts  and 

cattle  guards 

Repairs  buildings 

•'       fences,  road  crossings,  and  signs 
Renewal  rails 


Benewalties 

Repairs  roadway  and  track 

"       locomotives 

Fuel  "  

Water  supply..". 

Oil  and  waste 

Locomotive  service 

Repairs  passenger  cars 

Passenger  train  service 

"  "     supplies 

Mileage  passenger  cars 

Repairs  freightcars 

Freight  train  service '. 

*•         •'     supplies 

Mileage  freight  cars 

Telegraph   expenses    (maintenance    and 

operating) 

Damage  and  loss  freight  and  baggage. .... 

"  "  property  and  cattle  .... . 

Personal  ii^uries 

Agents  and  station  service 

Station  supplies 

Total  operating  expenses  .... 
.  Taxes 

Total  operating  expenses  and 
taxes 


Report  op  Committee  on  Tests  of  American  Iron  and  Steel. 


To  the  AvMrican  Society  of  Civil  Enffineert : 

Your  Committee  on  Tests  of  American  Iron 
and  Steel  begs  leave  to  submit  the  following 
report:  At  the  Annual  Convention  of  the 
Society,  held  at  the  City  of  Chicago  seven 
years  ago,  your  Committee  on  Tests  was 
created.  By  frequent  reports,  and  by  papers 
read  before  the  Society,  you  have  been  kept 
fully  advised  of  the  efforts  made  by  the  com- 
mittee to  procure  ftom  Congress  the  neces- 
sary appropriations  for  carrying  on  the  work 
of  the  United  States  Testing  Board.  Tou 
have  also  been  informed  of  the  scheme  of  in- 
vestigations devised  by  the  Board,  and  the 
progress  made  in  such  investigations.  Two 
appropriations  have  been  obtained,  amount- 
ing in  the  aggregate  to  ninety-four  thousand 
three  hundred  and  ninety-six  dollars  and 
nine^-eight  cents— the  odd  dollars  and  cents 
accruing  by  the  addition  of  an  unexpended 
balance  to  a  round  sum.  The  act  making  the 
last  appropriation  provides  that  when  the 
money  has  been  expended  the  Board  shall 
cease  to  exist,  and  that  the  testing  machine 
built  under  the  direction  of  the  Board,  and 
for  its  use,  shall  be  turned  over  to  the  Secre- 


tary of  War.  As  you  are  aware,  the  machine 
was  but  recently  completed.  By  direction* 
given  the  Board  at  the  time  of  its  organixa- 
tion,  this  machine  has  been  erected  at  the 
Watertown  Arsenal,  situated  at  Watertown, 
Massachusetts.  As  soon  as  it  is  turned  over 
to  the  Secretary  of  War  it  drops  into  the  pos- 
session of  the  United  States  Ordnance  De- 
partment, subject  to  this  further  provision  of 
the  act  referred  to,  that  parties  desiring  to 
have  tests  made  can  do  so  by  paying  for  the 
same.  The  money  will  all  be  expended  be- 
fore the  end  of  the  present  fiscal  year,  which 
doses  June  30th,  Inst  At  the  end  of  this 
month,  then,  the  machine  will  be  turned  over 
and  the  United  States  TesUng  Board  will  ceaae 
to  exist.  For  seven  years  your  committee  has 
importuned  Congress  for  the  necessary  ap- 
propriations, with  such  measure  of  auocen 
as  has  been  reported  to  you.  For  four  years 
the  Board  has  labored  under  many  dlfflcultiea 
to  plan  and  carry  forward  the  work  confided 
to  it.  A  plan  of  investigation,  which  has  re- 
celved  the  hearty  approval  of  this  Sodety  aod 
of  eminent  engineers  throughout  the  world, 
bos  been  arranged.    Such  investigations  aa^ 
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could  be  eoonomicallj  and  effectively  carried 
on  wlthont  the  use  of  the  long  delayed  ma- 
ohine,  have  been  faithfully  proaecnted  by 
•ome  of  the  anb-committees  of  the  Board, 
and  as  a  foretaste  of  the  valuable  reanlts  an- 
idpated  by  oa  all  from  the  labora  of  the  United 
States  Testing  Board  reports  have  recently 
been  made  by  these  committeea,  which  will 
st  once  become  standard  authority  un  the 
subjects  treated.  Our  Society,  the  Testing 
Board,  and  the  country  at  large,  have  com- 
pensation for  the  long  delay  in  the  completion 
of  the  testing  machine,  in  its  unprecedented 
excellence,  now  that  it  is  done.  The  labors  of 
the  Board,  but  Just  begun,  have  yielded 
benefits  worth  many  times  the  gross  amounts 
of  the  money  appropriated,  and  our  Govern- 
ment has  for  future  use  by  far  the  best  test- 
ing machine  in  the  world. 

From  time  to  time,  during  the  last  seven 
years,  your  committee  has  performed  the  dis- 
issterui  duties  which  devolve  upon  the  •<  third 
bouse"  at  Washington,  not  corruptly,  but 
honestly  and  earnestly  commending  a  moat 
worthy  object  to  the  attention  and  support  of 
he  Government  In  the  performance  of  this 
work  its  members  have  willingly  apent  large 
sums  of  money  in  necessary  expenses  and 
much  valuable  time,  glad  of  the  opportunity 
to  make  this  contribution  to  so  Important  a 
branch  of  adentiflc  inquiry.  Many  members 
of  the  Society,  and  some  of  the  manufacturers 
of  Iron  and  steel,  besides  numerous  scientific 
societies  and  institutions  of  learning,  have 
sided  the  committee  with  their  valuable  in- 
fiuMice.  To  all  these  your  committee  desire 
to  return  sincere  thsnks.  And  we  desire  to 
ask  that  you  will  overlo  k  or  forgive  the  short- 
comings which  have  occurred  in  our  efforts 
to  perform  the  duties  assigned  to  us. 

En^neers  throughout  our  country  realise 
the  urgent  need  of  the  knowledge  which  the 
testa  proposed  were  designed  to  procure. 
The  country  at  large  realizes  it  and  fully  ap- 
proves the  appropriation  of  the  public  money 
for  this  beneficent  purpose. 

Appropriatons  have  been  obtained;  the 
necessary  nutchinery  has  been  provided;  the 
Board  seemed  well  selected;  the  work  was 
auspiciously  begun,  when  a  bolt  shot  from  a 
sky  that  was  already  lowering  when  we  held 
our  convention  in  New  Orleana.  two  years 
ago,  struck  the  United  Ststes  Teating  Board, 
the  pet  child  of  our  Society,  dead. 

If  you  cannot  weep  over  its  fall,  picture  to 
yourselves  the  tragedies' which  result  from 
the  ignorance  which  it  was  created  to  remove. 


and  think  of  the  symmetry,  strength  and 
perfection  of  the  structures  which  American 
engineers  would  have  given  to  the  world, 
aided  by  the  knowledge  which  this  effort  was 
designed  to  i)rocure. 

Who,  we  ask  the  "  American  Society  of  Civil 
Engineers,"  are  the  rightful  owners  of  the 
testing  machine  and  other  appliances  pro- 
cured with  the  people's  money  for  the  use 
of  the  United  States  Testing  Board?  If  the 
people,  then  let  it  be  regained  in  the  service 
of  the  people  to  promote  the  common  inter- 
ests of  the  country  and  not  be  turned  over  to 
any  single  bureau  or  department  of  the  Gov- 
ernment specially  skilled  only  in  a  partic- 
ular line  of  inquiry. 

The  knowledge  we  so  much  desire  and  so 
sorely  need,  can  only  be  obtained  by  a  mixed 
Board  of  experts  independent  of  the  control 
of  any  particular  govermental  department, 
except  so  far  as  the  honest  expenditure  of 
the  money  appropriated  is  concerned. 

Now,  what  will  our  Society,  with  its  mem- 
bership of  six  hundred,  distributed  in  every 
State  and  Territory  of  the  United  States,  do 
in  this  matter  ?  Have  we  the  necessary  power 
and  influence  to  induce  the  Ooverament  to 
right  the  grievous  wrong  that  it  has  done  us  ? 
Or  are  we  a  mutual  admiration  society  which 
meets  periodically  to  air  fine  spun  theories,  in 
utter  unooDScionsnesa  of  the  density  of  the 
ignorance  that  envelops  us  ?  If  these  ques- 
tions are  couched  in  language  lacking  grace  or 
courtesy,  the  S'>ciety  is  asked  to  pardon  the 
want,  and  to  remember  that  the  threatened 
failure  of  an  effort  earnestly  prosecuted  for 
seven  years,  is  likely  to  provoke  strong  Lan- 
guage. 

Tour  committee  respectfully  recommenda 
that  anew  committee  be  appointed,  the  Ohalr- 
man  of  which  ahould  reside  at  or  near  Wash- 
ington, and  that  a  ten  times  more  vigorous 
effort  than  any  yet  made  by  the  Society  be 
put  forth  to  recover  what  has  been  lost  by 
inattention.  As  engineers,  and  as  a  society, 
we  owe  it  to  the  Committee  and  Board  who 
have  labored  so  long  without  pay,  to  procure 
the  means  and  to  make  the  tefts.  We  owe  it 
to  our  country  and  to  the  world,  since  the 
work  had  been  so  auspiciously  begun,  to  see 
to  it  that  it  shall  not  be  permitted  to  fail  un- 
til the  knowledge  we  ao  much  need,  and 
which  is  now  Just  within  our  grasp,  has  been 
secured  and  thoroughly  digested  and  pre- 
pared for  common  use. 

WM.  800Y  SMITH, 
Chairman  of  Committee  on  TetU. 
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Bepobt  of  the  Finance  Committeb. 


Pbesbkted  tebballt  bt  WHiLXAJf  H.  Paikb,  Chajbhak. 


I  did  not  expect  to  make  a  report  this  even- 
ing, but  being  acquainted  with  the  finances 
of  the  Society,  I  will  make  a  statement  as  I 
think  it  due  to  you  that  a  report  should  be 
made. 

I  will  state  that  the  Finance  Committee  on 
their  organization  took  up  all  the  papers  of 
every  character  representing  the  expenses  of 
last  year,  and  audited  them  most  carefully 
and  fully,  and  found  them  correct ;  further, 
that  with  the  assistance  of  the  Secretary  and 
Treasurer,  the  Finance  Account  is  now  in 
such  a  shape  that  the  auditing  for  the  present 
year  is  very  simple.  I  will  further  state  that 
the  Committee  has  made  it  a  point  to  meet 
regularly  and  audit  the  bills  and  to  keep 
them  in  such  a  manner  that  they  can  be  fully 
understood  at  all  times;  this  could  only  be 
done  by  the  full  co-operation  of  the  Secretary 
and  Treasurer. 

I  will  state  that  the  biUs  which  were  out- 
standing, of  which  mention  has  beA  made  at 
previous  meetings,  the  number  and  amounts 
of  which  were  unknown,  have  been  obtained 
through  the  course  of  procedure  of  asking 
every  person  who  receipted  a  bill  to  sign  the 
bill  in  full.  We  think  that  aU  bills  are  now  in, 
so  that  the  Society  is  out  of  debt,  which  condi- 
tion I  think  we  have  reason  to  congratulate 
this  Society  upon.  Furthermore,  the  state  of 
our  Finances  has  been  such  that  the  publi- 
cations of  the  Society  were  far  in  the  back- 
ground ;    at  one  time,  nearly  or  quite  ten 


months  ;  at  the  commencement  of  this  year,. 
I  think,  about  five  months  ;  so  that  we  kave 
been  obliged  to  work  very  carefully,  tod  to 
husband  expenses  and  proceed  with  caution, 
requiring  a  great  deal  of  energy  and  watch- 
fulness on  the  part  of  those  who  were  en* 
trusted  with  this  matter;  and  I  now  oongntn- 
late  the  Society  upon  the  fact  that  Just  before 
the  Secretary  started  for  this  meeting,  he 
mailed  ^e  last  copies  for  the  last  month.  »> 
that  we  are  up  to  date  with  our  publicatiODi, 
which  is.  I  think,  a  fact  worthy  of  congratnl*- 
tion.  It  is  a  matter,  too,  which  interests  those^ 
more  particularly  who  are  not  residents  of 
New  York,  who  are  not  present  at  the  meet- 
ings  of  the  Society.  Those  who  are  nearcsn 
understand  what  is  going  on.  The  Finance 
Conomittee  have  felt,  as  well  as  the  officers, 
that  it  was  of  the  utmost  Importance  that  the 
member  farthest  distant  should  get  the  fullest 
Information  of  the  proceedings  as  promptly 
as  possible,  so  as  to  make  this  Society  naUnnal 
in  its  character,  instead  ot  a  Society  simply 
belonging  to  the  City  of  New  York. 

I  might  go  on  with  other  matters,  but  think 
I  have  bald  enough.  It  has  only  been  by  the 
most  industrious  labor  on  the  part  of  the 
Secretary  and  the  Library  Committee,  whom 
you  will  perceive  have  had  double  and  more 
work  to  do,  that  we  h^e  been  enabled  to 
reach  this  result  I  hope  you  will  receive  this 
verbal  report,  and  I  will  not  occupy  your  time 
longer. 


ANNOUNCEMENTS. 


At  the  Meeting  of  the  Society  to  be  held 
August  6th,  a  paper  by  Max  E.  Schmidt, 
member  of  the  Society,  will  be  presented, 
subject,  *■  The  South  Pass  Jetties,  Notes  on 
the  construction  and  durability  of  the  works, 
with  a  description  of  the  concrete  blocks  and 
other  constructions  of  the  last  year."  This 
paper  will  be  put  in  print  and  will  be  dis- 
cussed at  the  meeting  of  the  Society  to  be  held 
October  16th,  1879.     Advance  copies  of  the 


paper  will  be  sent  to  persons  who  will  contri- 
bute discussion. 

At  the  meeting  of  September  3d,  a  paper  by 
William  H.  Searles,  member  of  the  Society, 
subject,  ••  The  Stability  of  Stone  Structures," 
will  be  read  and  discussed.  Advance  copies 
of  this  paper  will  be  sent  to  persons  who  de- 
sire to  discuss  the  subject. 

At  the  meeting  of  September  17th,  a  paper 
by  James  D.  Burr,  member  of  the  Society, 
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■ntij^ot,  **  The  Conttrnotioii  of  th«  A.  T.  and 
&  F.B.  R.,  over  the  Baton  Moantalns."  wiU 
be  read  and  dlaonased.  AdTanoe  oopiea  of 
this  paper  will  be  tent  to  persona  who  desire 
to  discnsa  the  subject. 

At  the  meeting  of  October  let,  the  paper 
No.  CLXXX  (Transactions  May  1879),  on  the 
Constmotion  and  Maintenance  of  Roads,  by 
Edward  P.  North,  member  of  the  Society,  and 
the  dlBcoasions  presented  on  ttie  same  at  the 
ConTention  at  Cleveland  wfll  be  considered 
and  farther  discussed.  Adrance  copies  of 
these  discussions  will  be  famished  to  persons 
desiring  to  discuss  the  subject. 

Discussion  on  eaoh  of  these  sul^ects  is 
especially  invited.  The  Secretary  will  for« 
ward  the  advuice  copies  to  those  who  Inform 
him  of  their  desire  to  discuss.  The  discus- 
sions may  be  presented  verbally  or  sent  to  the 
Secretary,  who  will  read  them  lor  the  authors. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Ck>nvention  of  the  Society,  and 
ordered  printed  regularly  in  the  Society  pub- 
JicaftionB: 


Whereas,  the  metric  system  of  weights  and 
measures  is  now  extenslTsly  used  abroad, 
and  whereas  it  is  desirable  that  the  relation 
of  the  unite  of  dlfforing  systems  be  made 
funiliar  to  all  by  comparison! 

Resolved,  That  members  be  requested,  in 
papers  hereafter  presented  to  the  Society,  to 
write,  in  parenthesis,  weights  or  dimensions 
by  the  metric  system,  in  connection  with 
those  of  the  system  in  general  use. 

The  House  of  the  Sodety  is  at  104  East 
Twentieth  street,  one  door  from  Fourth 
avenue,  and  near  the  southwest  comer  of 
Oramercy  Park.  It  is  open  from  nine  o'clock. 
A.M.  to  five  o'clock  P.M.  each  buainess  day, 
except  Saturday,  when  it  is  dosed  at  three 
o'clock  p.  M. 

The  Library  and  Conversation  Rooms  will 
also,  for  the  present,  be  open  every  Thunday 
evening,  from  1^  to  10  p.  x.  Members  are 
invited  to  avail  themselves  of  the  oppor- 
tunities, afforded  on  Thursday  evenings  both 
for  consultation  of  books  and  periodicals,  and 
for  conversation. 


LIST     OF     MEMBERS. 


ADDITIONS. 

MEMBERS. 

Date  of  Election. 
Allen,  Charles  A City  Engineer,  Worcester,  Mass June  4th,  1879. 

Burden,  James  A Burden  Iron  Works,  Troy,  N.  Y July  2d,  ** 

DoRSEY,  Edward  B 261  Fifth  Avenue,  New  York June  4th,  " 

Haslett,  Sullivan 115  Clinton  st.,  Brooklyn,  N.  Y «*  •*  " 

Meigs,  Montgomery U.  S.  Civil  Eng.,  Rock  Island,  111. . .  March  5th,  " 

Thompson,  Wm.  G.  M Engineer  in  charge  Welland  Canal 

Enlargement,  Welland  Canal,  On- 

tario,  Canada July  2d,  ** 


fellow. 
Norton,  Frederick  O 90  Broadway,  New  York. 


June  4th, 
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CHANGES  AND  CORRECTIONS. 
MEMBERS. 

Endicott,  M.  T U.  S.  Navy  Yard,  Portsmouth,  N.  H. 

Kennedy,  William  H Principal  Asst.   Engineer,  Oregon  Pacific  Railroad, 

Walla  Walla,  Washington  Territory. 

Kinsley,  Thomas  P 508  Franklin  ave.,  Brooklyn,  N.  Y. 

Low,  GoRHAM  P.,  Jr Asst.   Engineer  Missouri  River  Bridge,  Plattsmouth, 

Nebraska. 

Miller,  Reuben Crescent  Steel  Works,  81  Wood  st,  Pittsburgh,  Pa. 

Opdyke,  Stacy  B.,  Jr Engineer  New  Haven  and  Northampton,  Co.,  2I1 

Chapel  St.,  New  Haven,  Conn. 
Smedley,  Samuel  L Chief  Engineer  and  Surveyor  of  Philadelphia,  East 

Entrance  City  Hall,  Philadelphia,  Pa. 
Thatcher,  Edwin Keystone  Bridge  Co.,  PitUburgh,  Pa. 


junior. 

Tasker,  Charles  A Asst.  Engineer,  New  York  and  Wood  Haven  Railroad, 

Wood  Haven,  Long  Island,  N.  Y. 


deceased. 

Bell,  ]ames  E Elected  Member  March  5th,  1879.     Died  June  8th, 

1879. 
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PROCEEDINGS. 


Vol.  V,   July.    1879. 
MINUTES    OF    MEETINGS. 

(Abstract of  aaob  m  may  be  of  general  intareat  to  members.) 


ELEVENTH  ANNUAL  CONVENTION  OF  THE  SOCIETY. 

Ftbst  Session. — The  Eleventh  Annual  Convention  was  held  at  Cleve- 
land, Ohio,  beginning  Tuesday  June  17th,  1879.  The  Society  met  in  the 
Council  Chamber  of  the  City  which  had  been  kindly  offered  for  the  pur- 
pose. The  Secretary,  John  Bogart,  called  the  Convention  to  order  at 
10  A.  M.  The  chair  was  taken  by  Director  and  Past  Vice-President, 
Theodore  G.  Ellis.  The  Hon.  R.  R.  Herrick,  Mayor  of  the  City,  then 
addressed  the  Convention  as  follows  : 

Gentlemen, — This  is,  as  1  am  informed,  the  Eleventh  Annual  Convention  of  the 
American  Association  of  Civil  EngineerB.  I  understand  that  there  are  represen- 
tatives here  from  several  countries  of  the  American  continent. 

You  have  assembled  from  these  dilforent  .sections  for  one  of  the  grandest  pur- 
poses for  which  it  is  possible  for  men  to  meet  together,  and  so  intent  upon  the 
^ngle  object  on  which  your  thoughts  are  bent,  you  forget  the  difference  of 
nationality,  the  difference  of  location  and  all  the  other  differences  which  might 
tend  to  estrange  one  from  the  other  and  join  hands,  hearts  and  minds  in  the  work 
of  advancing  that  science  and  art  whose  function  it  is  to  utilize  the  forces  and 
material  of  nature  and  cause  them  to  subserve  the  general  good. 

Ton  are  to  be  congratulated  upon  clioosing  this  city  at  this  season  of  the  year 
fts  the  place  of  holding  your  convention.  We  possess  broad  streets  and  avenues, 
the  beauties  of  some  of  which  have  a  world-wide  reputation.  The  charming  effect 
of  the  combination  of  art  with  nature  is  here  observed.     The  abundance  of  trees, 
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some  of  which  are  relics  of  the  *'  forest  primeval,"  and  whose  refreshing  shade  is 
now  most  grateful,  has  given  us  the  name  of  the  "  Forest  City."  We  have  also 
our  parks  wherein  are  seen  on  a  somewhat  limited  scale  the  product  of  one  branch 
of  engineering  art,  the  efforts  of  your  brethren  in  the  craft  to  imitate  natare. 
Upon  our  northern  boundary  we  have  an  inland  sea  from  off  whose  bosom  fresh 
breezes  almost  continually  blow  *'  To  fan  our  people  cool**  and  on  whose  water  sail 
many  ships  which  bring  to  us  much  of  our  prosperity. 

To  our  City,  gentlemen,  with  all  her  attractions  and  her  generous  hospitality, 
of  which  I  believe  you  will  receive  ample  proof  before  your  departure,  you  are 
most  welcome. 

Cleveland  delighta  to  receive  within  her  boundaries  such  men  as  you.  She  is 
pleased  to  do  honor  to  the  students  and  practical  demonstrators  of  that  science 
which  is  doing  more  to  develop  the  material  resources  of  our  country  than  all  else 
besides.  Your  profession  and  the  aims  and  objects  of  your  gathering  insures  for 
you  a  most  cordial  greeting:.  "We  are  fully  aware  of  the  relation  which  your 
profession  sustains  to  the  general  development  of  our  country.  We  know  the 
vast  scope  which  it  comprehends  and  realize  the  debt  of  gratitude  we  owe  to  your 
predecessors  and  jourselves  for  our  present  advanced  state  of  prosperity.  We 
appreciate  the  great  progress  of  the  past  sixty  years,  and  know  that  the  profession 
of  engineering  was  the  chief  instrumentality  in  its  accomplishment.  Within  that 
time  it  has  covered  our  oceans,  lakes  and  rivers  with  independent  steamships,  which 
ask  no  favors  of  the  uncertain  wipds,  but  plow  the  watei^,  **  pursuing  the  even 
tenor  of  their  way"  regardless  of  the  quarter  from  which  it  blows.  It  has  ditched 
the  surface  of  the  land  for  thousands  of  miles,  thereby  making  canals  for  the  safe 
and  convenient  transportation  of  merchandise.  It  has  netted  our  country  with 
railroads,  arteries  through  which  the  life-blood  of  the  nation  continually  flows. 
It  has  spanned  our  rivers  and  valleys  with  majestic  viaducts  and  bridges.  It  has 
delved  to  the  center  of  the  earth  and  brought  out  the  minerals  which  constitute 
the  chief  source  of  our  wealth.  It  has  tunnelled  mountains  and  elevated  valleys 
that  the  highway  of  trade  might  be  made  easy.  It  has  constructed  breakwaters 
and  embankments,  aqueducts,  light-houses,  docks,  dams  and  sewers.  All  improve- 
ments small  and  great,  incident  to  the  growth  of  cities,  States  and  nations  are  the 
products  of  its  labors.  As  we  traverse  with  ease  and  safety  the  viaduct  that  spans 
the  valley,  which  lies  between  two  sections  of  our  own  city,  we  appreciate  the 
triumph  of  the  engineering  art  and  the  skill  and  ability  of  our  own  townsmen. 
Strong,  Morse  and  Miller,  who  have  proven  themselves  "Masters  of  the  situa- 
tion." We  gladly  welcome  their  brethren  in  convention  here  assembled,  and  trust 
their  sojourn  with  us  may  be  both  pleasant  and  profitable.  It  affords  me  pleasure 
in  the  name  and  behalf  of  the  citizens  of  Cleveland  to  tender  to  you  the  freedom 
of  the  city. 

The  Chairman,  Gen.  T.  G.  Ellis,  responded  as  follows  : 

Mr.  Mayor — In  the  name  of  the  American  Society  of  Civil  Engineers,  allow  rae 
to  return  to  you  our  sincere  thanks  for  this  cordial  reception.  The  courtesies  ex- 
tended to  us  by  the  members  of  the  Society  residing  in  Cleveland,  and  by  others 
of  your  citizens,  as  shown  in  the  progamme  arranged  by  the  local  committee,  are, 
let  me  assure  you,  highly  appreciated.     We  shall  return  to  our  homes  with  our 
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hearU  filled  with  pleasure  by  the  kindness  of  our  welcome,-  and  our  minds  stored 
with  knowledge  by  what  we  have  seen. 

Again  let  me  thank  you  for  our  cordial  welcome  to  your  beautiful  city. 

Charles  Paine,  of  Cleveland,  was  then  chosen  as  Permanent  Chair- 
man of  the  Convention,  and,  on  taking  the  chair,  referred  to  the  fact 
that  while  there  were  sixty  civil  engineers  in  Cleveland,  that  number 
represented  only  a  fraction  of  the  engineering  talent  concentrated  there, 
it  being  in  fact  a  city  of  mechanical  engineers.  All  these  members  of 
our  profession  welcomed  the  Convention  to  the  city  with  great  enthu- 
siasm, and  had  been  so  kind  in  the  tender  of  invitations  to  visit  the 
many  points  of  engineering  interest  that  the  Committee  had  been  much 
embarrassed  in  arranging  the  details  for  the  few  days  at  its  disposaL 

After  referring  to  the  geological  position  of  the  city  and  the  pro- 
gramme prepared  for  excursions,  he  called  the  Convention  to  order  to 
proceed  to  business. 

John  Bogart  was  then  chosen  to  act  as  Secretary  of  the  Convention, 
and  George  W.  Dresser  as  Deputy  Secretary. 

The  roll  was  then  called,  and  the  following  members  and  guests  were 
found  in  attendance.* 

Members  of  the  Society. — E.  R.  Andrews,  Boston  ;  James  Archbald, 
Scranton,  Pa. ;  Theodore  Allen,  St.  Louis  ;  Geo.  D.  Ansley,  Montreal ; 
W.  H.  Bradley,  F.  Brooks,  Boston;  John  W.  Bacon,  Danbury,  Conn. ;  H. 
D.  Blunden,  John  Bogart,  New  York;  C.  B.  Brush,  Hoboken,  N.  J. ;  C.  E. 
Broadhead,  Hickory  Run,  Pa. ;  E.  N.  Beebout,  Canton,  Ohio ;  G.  Bous- 
caren,  Cincinnati ;  W.  R.  Relknap,  Louisville  ;  D.  W.  Cunningham, 
Grantville,  Mass. ;  J.  P.  Cotton,  Newport,  R.  I.  ;•  O.  Chanute,  F.  Col- 
lingwood,  Theodore  Cooper,  New  York ;  W.  B.  Coffin,  Elmira,  N.  Y. ; 
M.  Coryell,  Lambertville,  N.  J.  ;  E.  S.  Chesbrough,  Chicago ;  C. 
Constable,  Rockwood,  Tenn. ;  George  W.  Dresser,  New  York ;  Charles 
Davis,  Alleghany  City,  Pa. ;  C.  Wheeler  Durham,  Chicago  ;  Fred,  de 
Funiak,  Louisville,  Ky. ;  S.  C.  Ellis,  Boston;  C.  D.  Elliott,  Somerville, 
Mass.  ;  Theo.  G.  Ellis,  Hartford,  Conn.;  Thomas  Egleston,  C.  E. 
Emery,  New  York  ;  H.  Earnshaw,  Cincinnati ;  John  E.  Earley,  Flor- 
ence, Ala. ;  E.  A.  Flint,  Boston  ;  C.  E.  Fowler,  New  Haven,  Conn. ;  Clark 
Fisher,  Trenton,  N.  J. ;  Charles  H.  Fisher,  Albany,  N.  Y. ;  J.  F.  Flagg, 
Meadville,  Pa.;  C.  G.  Force,  Jr.,  Cleveland,  Ohio  ;  H.  Fladd,  St.  Louis; 
B.  Godwin,  New  York ;  F.  Graff,  Philadelphia,  A.  Gottlieb,  Pittsburgh, 
Pa.  ;  J.  M.  Goodwin,  Sharpsville,  Pa.  ;  Alex.  Gordon,  Hamilton,  O.; 
A.  B.  Hill,  New  Haven,  Conn. ;  R.  Hering,  Philalelphia  ;  J.  E.  Hilgard, 
Washington,  D.  C.  ;  J.  W.  Hill,  Cincinnati ;  J.  H.  Harlow,  Pittsburgh, 
Pa  ;  T.  S.  Hardee,  B.  M.  Harrod,  New  Orleans,  La.  ;  W.  E.  Kelley, 
New  Brunswick,  N.  J.  ;  M.  W.  Kingsley,  Cleveland  ;  John  Kennedy, 
Montreal ;  T.  C.  Keefer,  Ottawa,  Canada ;  D.  J.  Lucas,  Corry,  Pa.  ; 
Charles  Latimer,  Cleveland,  O.  ;  T.  D.  Lovett,  Winton  Place,  O.;  W. 

*  This  list  includes  those  who  arrived  at  the  Convention  later. 
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H.  Lotz,  Chicago;  Charles  Macdonald,  Geo.  S.  Morison,  Chas.  H. 
Myers,  New  York ;  D.  N.  Melvin,  New  Springville,  Staten  Island, 
N.   Y.  ;  J.  R.  Maxwell,  Newark,  Del.  ;  D.  E.  McComb,  Washington, 

D.  C.  ;  N.  M.  McDowell,  Alleghany  City,  Pa.  ;  Wm.  Metcalf,  Pitts- 
burgh, Pa.;  C.  S.  Maurice,  Athens,  Pa.  ;  B.  F.  Morse,  Cleveland,  ().; 
W.  E.  Merrill,  Cincinnati ;  W.  F.  Merrill,  Peoria,  111.  ;  John  Mac- 
Leod, Louisville,  Ky.  ;  E.  P.  North,  F.  O.  Norton,  New  York ;  W.  J. 
NicoUs,  Baltimore;  R.  M.  Newman,  Jackson,  Mich.  ;  Alfred  Noble, 
Detroit,  Mich. ;  G.  B."  Nicholson,  Cincinnati  ;  W.  H.  Paine,  New  York  ; 
Charles  Paine,  Cleveland,  O. ;  P.  A.  Peterson,  Montreal  ;  Wm.  Rotch, 
Fall  River,  Mass. ;  Thomas  Rodd,  Pittsburgh,  Pa. ;  R.  L.  Read,  Cincin- 
nati ;  H.  B.  Richardson,  New  Orleans  ;  W.  H.  Searle^,  New  York  ;  E. 
Sweet,  Jr.,  Albany,  N.  Y. ;  S.  L.  Smedley,  Philadelphia  ;  F.  Slataper, 
Pittsburgh,  Pa.  ;  T.  R.  Scowden,  S.  Sheldon,  C.  H.  Strong,  Cleveland, 
O.  ;  H.  E.  Stevens,  St.  Paul,  Minn. ;  C.  Shaler  Smith,  St.  Louis  ;  W. 
Sooy  Smith,  Maywood,  HI. ;  E.  N.  K.  Talcott,  Morgan  Park,  HI.  ;  E.  B. 
Van  Winkle,  New  York  ;  F.  O.  Whitney,  Boston ;  J.  Whitney,  Cam- 
bridge, Mass. ;  W.  H.  Wiley,  W.  E.  Worthen,  New  York  ;  J.  Whitelaw, 
Cleveland,  O. ;  H.  F.  Walling,  Marietta,  O. ;  F.  C.  Weir,  Cincinnati ;  D. 
J.  Whittemore,  Milwaukee,  Wis.  ;  T.  J.  Whitman,  St.  Louis  ;  S. 
Whinery,  Wheeler,  Ala. 

Visiting  Enginkebs.— E.  C.  Appleton,  Geo.  H.  Crafts,  T.  W.  Davis^ 
H.  L.  Eaton,  F.  L.  Fuller,  F.  A.  May,  William  Watson,  Boston ;  E.  S. 
Davis,  LoweU,  Mass.  ;*  H.  Constable,  L.  M.  Haupt,  L.  C.  Madeira,  Phi- 
ladelphia ;t  Geo.  H.  Frost,  New  York  ;  A.  Wolcott,  Chicago  ;J  N.  P. 
Bowler,  C.  F.  Brush,  Cleveland,  O.;  H.  R.  Bradbury,  London,  England; 
H.  M.  Claflen,  J.  D.  Crehore,  Cleveland,  O.;  D.  Le  Roy  Dresser,  New 
York  ;  Jorgen  Dahl,  Christiana,  Norway  ;   G.  Gender,  Cleveland,  O. ;  C. 

E.  Greene,  Ann  Arbor,  Mich. ;  F.  Hind,  Watertown,  N.  Y. ;  J.  F.  Holla- 
way,  Cleveland,  O. ;  Wm.  Kent,  Pittsburgh,  Pa. ;  J.  N.  Enapp,  Cleve- 
land, O. ;  Thos.  B.  Lee,  Newark,  N.  J. ;   M.  D.  Leggett,  Cleveland,  O. ; 

F.  A.  Mahan,  Pittsburgh,  Pa. ;  A.  G.  Mordecai,  Cleveland,  O. ;  A.  Meri- 
wether, M.  Meriwether,  Memphis,  Tenn. ;  M.  W.  Niven,  Hoboken,  N.  J. ;. 
A.  H.  Porter,  M.  E.  Rawson,  W.  P.  Rice,  Cleveland,  O. ;  E.  A.  Rudiger,. 
St  Marys,  O. ;  E.  H.  Talbott,  Chicago ;  J.  Wainwright,  A.  M.  Welling- 
ton, M.  C.  Youngloye,  Cleveland,  O. 

On  motion,  the  following  Committee  was  appointed  to  determine  the 
order  of  presentation  of  papers  and  of  discussions  :  O.  Chanute,  of  New 
York,  W.  E.  Merrill,  of  Cincinatti,  John  Kennedy,  of  Montreal. 

A  communication  was  presented  from  the  Union  Club  of  Cleveland, 
tendering  a  reception  on  the  evening  of  June  19th.  On  motion,  this  in- 
vitation was  accepted. 

*  Members  Boston  Society  Civil 'Engineers, 
t  Members  Engineers  Clnb  of  Phllsdelphis. 
t  Members  Engineers  Club  of  the  Northwest. 
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A  paper  by  E.  Sweet,  Jr.,  subject :  **  The  Engineering  problems  in- 
Tolved  in  the  proposed  improvement  of  the  Erie  Canal,  by  increasing 
the  depth  of  its  channel  one  foot;"  was  read  by  the  anthor,  and  discnssed 
l)y  C.  H.  Fisher,  Theodore  Allen,  William  Watson,  G.  Bouscaren  and 
the  author. 

A  paper  by  Alfred  Noble,  subject :  **  Experiments  with  appliances 
for  testing  cement,"  was  read  by  the  author,  and  the  subject  was  dis- 
<;ussed  by  D.  J.  Whittemore,  F.  Collingwood,  W.  Sooy  Smith,  D.  W. 
Cunningham,  J.  H.  Harlow,  C.  Latimer,  F.  O.  Norton,  A  Noble,  and,  by 
letter,  F.  Rinecker. 

Second  Session. — The  Convention  resumed  its  session  at  8  p.  m. 

Professor  C.  F.  Brush  made  an  address  upon  the  electric  light,  which 
was  illustrated  by  the  stereopticon. 

A  paper,  by  C.  G.  Force,  Jr.,  subject:  "Design  and  Construction 
Table  for  Egg-shaped  sewers,"  was  read  by  the  author,  and  illustrated 
by  the  Stereopticon. 

A  graphic  chart,  systematically  showing  the  accounts  of  a  railway, 
was  presented,  illustrated  by  the  Stereopticon  and  explained  by  Charles 
Latimer. 

A  paper,  by  Charles  Macdonald,  subject :  "The  Construction  of  the 
Ocean  Pier  at  Coney  Island,"  was  presented,  illustrated  by  the  Stereop- 
ticon, and  read  by  the  author.  It  was  discussed  by  C.  Shaler  Smith, 
J.  Whitelaw,  G.  W.  Dresser,  C.  B.  Brush,  and  the  author. 

The  specifications  for  the  Glasgow  Steel  Bridge  were  then  read  by 
the  author,  W.  Sooy  Smith,  and  discussed  by  W.  H.  Paine,  G.  Bous- 
caren, A.  Gottlieb,  Wm.  Kent,  C.  Macdonald,  W.  Metcalf,  C.  G.  Force, 
F.  Collingwood,  and  the  author. 

Third  Session. —The.  Convention  resumed  its  session  at  10  a.  m., 
Wednesday,  June  18th. 

The  Committee  to  determine  the  order  of  presentation  of  papers  and 
of  discussions,  submitted  the  following  resolutions,  which  were  adopted  : 

Resolved,  that  in  order  to  expedite  business,  each  speaker  be  limited 
to  ten  minutes,  unless  by  consent  of  the  Convention. 

Besolved,  that  discussions  on  published  papers  shall  take  precedence 
of  new  papers,  so  far  as  practicable. 

A  paper  by  Charles  E.  Emery,  subject:  **  Flexure  and  Transverse 
Resistance  of  Beams,"  was  read  by  the  author,  and  discussed  by  William 
Kent. 

A  paper,  by  F.  CoUingwood,  describing  the  progress  of  the  work  on 
the  New  York  and  Brooklyn  Bridge,  was  read  by  the  author. 

A  discussion  of  th^  published  papers  on  the  subject  of  the  relative 
quantities  of  material  in  Bridges  of  different  kinds  of  various  heights, 
was  presented  by  Charles  E.  Emery. 

The  published  papers  on  the  subject  of  the  theoretical  resistance  of 
railroad  curves,  were  discussed  by  J.  F.  Flagg,  S.  Whinery,  and  W.  H. 
iSearlesk 
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The  published  paper  by  Edward  P.  North,  subject :  "  The  Construc- 
tion and  Maintenance  of  Eoads,"  was  discussed  by  Charles  B.  Brush, 
C.  Shaler  Smith,  G.  Bouscaren,  E.  B.  Van  Winkle,  and  by  letters,  F. 
Lavoinne,  of  Auxerre,  France ;  F.  Rinecker,  of  Wurzbnrg,  Germany ; 
and  Charles  Douglas  Fox,  of  London,  England. 

FouBTH  Session. — The  regular  meeting  of  the  Society  was  held 
Wednesday  evening,  June  18th  (see.  page  30  ante).  At  the  close  of  the 
regular  meeting  the -Convention  resumed  its  session  and  proceeded  to 
the  business  prescribed  by  Section  24  of  the  By-Laws  :  **  At  the  An- 
nual Convention  a  Nominating  Committee  of  five  members,  not  officers 
of  the  Society,  shall  be  appointed  by  the  Convention." 

Nominations  were  made,  and  a  ballot  being  taken,  the  following 
members  were  appointed  by  the  Convention  as  the  Nominating  Com- 
mittee : 

Thomas  S.  Hardee,  of  New  Orleans,  La.  ;  Thomas  C.  Keefer,  of  Ot- 
tawa, Canada;  Charles  Paine,  of  Cleveland,  Ohio;  Thomas  .J.  Whit- 
man of  St.  Louis,  Mo. ;  Joseph  P.  Davis,  of  Boston,  Mass. 

On  motion  of  W.  E.  Merrill,  the  following  resolution  was  adopted  : 

Resolved,  that  the  President  of  the  Society  be  requested  to  establish 
such  relations  with  the  authorities  at  Washington,  who  print  pubhc 
documuents  as  will  enable  the  members  of  this  Society  to  procure 
engineering  documents  on  the  best  terms. 

Fifth  Session. — The  Convention  resumed  its  session  at  10  a.  m., 
Thursday,  June  19th. 

The  discussion  of  the  published  paper  on  the  construction  and  main- 
tenance of  roads  was  resumed  and  continued  by  D.  E.  McComb,  E.  R. 
Andrews,  C.  Shaler  Smith,  G.  Bouscaren,  G.  D.  Ansley,  E.  S.  Ches- 
brough,  A.  B.  Hill,  J.  E.  Hilgard,  H.  Flad,  M.  Merriwether,  B.  F. 
Morse  and  the  author,  E.  P.  North. 

The  published  paper  by  John  Bogart,  subject,  **  The  pennanent 
way  of  railways  in  Great  Britain  and  Ireland,  with  special  reference  to 
the  use  of  timber  preserved  and  unpreserved,"  was  discussed  in  a  paper 
read  by  E.  R.  Andrews,  and  the  subject  further  discussed  by  C.  Lat- 
mer,  E.  Sweet,  Jr.,  Wm.  Watson,  T.  Egleston,  C.  Paine,  J.  Kennedy 
and,  by  letter,  E.  W.  Bowditch. 

Oil  motion,  it  was 

Resolved,  that  the  Convention  recommend  the  appointment  of  a 
Standing  Committee  on  the  Preservation  of  Timber.  (See  Proceedings, 
page  31  ante.) 

A  discussion  of  the  published  papers  on  the  subject,  "Brick  Arches 
for  Large  Sewers,*'  was  presented  in  a  letter  from  C.  Herschel,  and  the 
subject  further  discussed  by  R.  Hering. 
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The  published  paper  by  James  B.  Francis,  subject,  "  The  distribu- 
tion of  rain  fall  during  the  great  storm  of  October,  1869,"  was  dis- 
cussed by  W.  Rotch. 

The  subject  of  a  comparison  of  Standard  Measures,  English,  French 
and  United  States  was  presented  by  abstracts  from  a  paper  by  A.  S.  C. 
Wnrtele  and  discussed  by  J.  E.  Hilgard,  T.  G.  Ellis  and  C.  Latimer. 

The  published  paper  by  John  W.  Hill,  subject,  "Cushioning  the 
reciprocating  parts  of  Steam  Engines,'*  was  discussed  by  C.  E.  Emery 
and  the  author,  J.  W.  Hill. 

The  published  paper  by  D.  McN.  Stauflfer,  subject,  **The  use  of 
compressed  air  in  Tubular  foundations  and  its  appUcation  at  South 
Street  Bridge,  Philadelphia,"  was  discussed  by  F.  Collingwood. 

The  published  papers  by  R.  Hering,  subject,  "The  Flow  of  Water 
in  Small  Channels,  after  Ganguillet  and  Kutter, "  was  discussed  in  a 
paper,  sent  with  a  letter,  by  C.  H.  Swan,  and  further  discussed  by  R. 
Hering. 

A  paper  by  John  Kennedy,  subject,  "The  Improvement  of  the  St. 
Lawrence  River,"  was  read  by  the  author. 

The  following  unpublished  papers  were  presented  during  the  Con- 
vention, but  not  read  on  account  of  the  want  of  time  after  the  conclu- 
sion of  the  discussions  on  published  papers  : 

Brazil,  its  Railways  and  Water  Communications,  W,  Milnor  Roberts. 
The  South  Pass  Jetties — the  consolidation  and  durability  of  the  works, 
with  description  of  the  Concrete  Blocks  and  other  constructions  of  the 
past  year.     Max  E.  Schmidt. 

Discussion  on  the  South  Pass  Jetties.     H.  D.  Whitcomb. 
Notes  as  to  Construction   and  Operation  of  the  Railroad  over  the 
Raton  Mountains,  Col.,  and  the  Construction  and  Performance  of  the 
Locomotives  thereon.     James  D.  Burr. 

The  Flow  of  Water  in  Rivers.     De  Volson  Wood. 
Stability  of  Stone  Structures.     Wm.  H.  Searles. 
Wind  Pressure.     F.  ColHngwood. 
Cadastral  Maps  in  Ohio.     H.  F.  Walling. 

Additional  notes'on  the  Submarine  Telephone.     Chas.  W.  Raymond. 
The  following  resolutions  were  adopted  ; 

Resolved,  that  the  Convention  desires  to  express  its  hearty  appre- 
ciation of  and  thanks  for  the  great  kindness,  attention  and  forethought 
of  the  Local  Committee  in  making  preparations  and  carrying  out  the 
many  details  of  arrangements  for  this  Convention. 

Resolved,  that  the  warmest  thanks  of  this  Convention  be  tendered  to 
the  Mayor  and  other  authorities  of  the  City  of  Cleveland,  to  its  citizens 
and  to  the  city  press,  as  well  as  to  the  various  manufacturing  and  other 
establishments  which  we  have  visited,  for  theii-  kind  attentions  and  hos- 
pitaUty,  which  have  made  this  Convention  one  of  the  plesantest  and 
most  successful  which  the  Society  has  ever  held. 
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Besolved,  that  the  thanks  of  the  Convention  be  extended  to  Mr. 
Charles  Paine  for  the  able  and  ooarteons  manner  in  which  he  has  pre- 
sided over  its  deliberations. 

Besolved,  that  the  thanks  of  the  Convention  be  extended  to  the 
Managers  of  Railways  and  other  lines  of  Transportation  who  have 
extended  facilities  for  enabling  the  members  to  visit  the  Convention  and 
return  to  their  homes. 

Resolved,  that  the  thanks  of  the  Convention  are  extended  to  the 
Committee  which  has  so  well  discharged  its  duties  in  preparing  and 
presenting  the  report  regarding  the  Paris  Exposition  and  our  exhibits 
there. 

Adjourned. 


Very  complete  arrangements  were  made  by  the  Local  Committee  for 
the  time  occupied  in  the  regular  sessions  above  reported.  The  visits  to 
the  many  points  of  engineering  interest  in  Cleveland  and  its  immediate 
vicinity  were  so  managed  as  to  give  to  the  members  of  the  Society  and 
their  guests  quite  as  full  information  in  regard  to  the  many  industrial 
and  mechanical  works  of  the  city  as  the  time  allowed.  The  excursions 
after  the  close  of  the  Convention  were  also  of  great  interest,  and  were 
fully  enjoyed. 

The  members  of  the  Cleveland  Local  Committee  were  :  Charles 
Paine,  Chairman ;  S.  Sheldon,  Charles  H.  Strong,  T.  R.  Scowden, 
John  Whitelaw,  E.  T.  ScoviU,  Charles  Latimer,  B.  F.  Morse,  J.  Newell, 
M.  W.  Kingsley ;  C.  G.  Force,  Jr.,  Sec*y  and  Treas. 

The  general  programme  for  each  day  was  printed  in  pocket  form, 
with  a  monogram  of  the  Society  on  the  cover.  It  was  distributed  to 
members  and  guests,  and  was  as  follows : 

AMERICAN   SOCIETY  OF  CIVIL  ENGINEERS. 


ELEVENTH   ANNUAL   CONVENTION. 


The  headquarters  of  the  Society  will  be  at  the  Forest  City  Hoase,  Monu- 
mental Park.  The  Meetings  of  the  Society  will  be  held  in  the  City  Council 
Chamber,  City  Hall,  on  Superior  Street,  East  of  the  Park,  three  minutes*  walk 
from  the  Society  headquarters.  Take  the  elevator  in  the  main  entrance.  City 
Hall.  By  the  courtesy  of  the  City  Council  the  Council  Chamber  is  placed  at  the 
disposal  of  the  Society. 

The  Local  Committee  on  Convention  request  each  member  and  invited  guest 
to  call  at  the  rooms  of  the  Committee  at  headquarters  imnediately  on  arrival. 

The  members  are  requested,  as  soon  as  possible  after  their  arrival,  to  bignify 
to  the  Secretary  which  of  the  Excursions  he  proposes  to  join,  and  whether  accom- 
panied by  ladies. 
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Ladies  accompanying  Members  and  Guests  are  invited  to  join  all  Ihe  Excur- 
sions, except  on  Wednesday  afternoon. 

TuE8DAY,  June  17. 

Convention  will  be  called  to  order  at  10  a.  m.  Hon.  R.  R.  Herrick,  Mayor  of 
Cleveland,  will  welcome  the  Society  in  behalf  of  the  citizens  oi  Cleveland.  Ses- 
sion.    Adjournment.     Dinner. 

In  the  afternoon,  leaving  the  hotel  at  2  o'clock,  an  excursion  in  charge  of  Mr. 
B.  F.  Morse,  Qty  Civil  Engineer,  will  be  made  to  the  Cleveland  Viaduct;  thence 
to  the  Reservoir  and  Pumping  Works  of  the  Cleveland  Water  Works;  at  this 
point  the  painty  will  be  in  charge  of  Mr.  John  Whitelaw,  Chief  Engineer  of  the 
Water  Works  Department  Returning,  will  visit  the  Telegraph  Supply  Com- 
pany's Works,  Nos.  145  and  147  St.  Clair  street.  Here  the  party  will  be  in 
charge  of  Hon.  M.  D.  Leffgett,  President  of  the  Company,  assisted  by  Professor 
Charles  T.  Brush,  the  inventor  of  the  Brush  Electric  Lamp  and  the  Brush 
Dynamo-Electric  Machine.  Prof.  Brush  will  have  a  machine  taken  apart  and  one 
in  operation,  and  will  explain  the  working  of  his  apparatus. 

The  excursion  will  end  with  a  drive  to  the  Union  Steel  Screw  Company's 
Works,  by  the  way  of  Euclid  avenue.  Here  the  party  will  be  in  charge  of  Mr. 
J.  A.  Bidwell,  Superintendent  of  the  Works.  Returning,  will  visit  the  private 
grounds  of  J.  H.  Wade,  Esq.,  owner  of  Euclid  and  Case  avenues,  thence  by  the 
way  of  Prospect  street  to  the  hotel. 

At  7:45  p.  m.,  the  regular  Society  Meeting,  to  which  the  public  is  invited. 
The  acting  President  of  the  Society  will  deliver  an  address,  giving  a  summary  of 
Engineering  progress  during  the  preceding  years. 

WEDNESDAY,   JUNK    18. 

Mr.  Charles  H.  Strong,  Manager  of  ifie  Day, 

The  Convention  will  be  called  to  order  at  10  a.  m.  Session.  Adjournment — 
Dinner. 

In  the  afternoon  there  will  be  an  excursion  to  some  of  the  manufacturing 
establishments  of  the  city,  by  way  of  the  Cleveland  <t  Pittsburg  and  Atlantic  A 
Great  Western  Railroads.  Special  train  will  leave  the  Union  Passenger  Depot  at 
2  P.M.,  arriving  at  the  Otis  Iron  and  Steel  Company's  Works  at  2:05.  Here  the 
party  will  be  in  charge  of  Hon.  Charles  A.  Otis,  President  of  the  Otis  Iron  and 
Steel  Company.  Leaving  at  2:25,  will  arrive  at  the  St.  Clair  Street  Crossing  2:28 ; 
from  here  Mr.  H.  M.  Claflin,  President  of  the  Cleveland  Bridge  and  Car  Works, 
will  escort  the  party  to  the  works  ot  that  company ;  thence  in  charge  of  Mr.  Zenas 
King,  President  of  the  King  Iron  Bridge  and  Manufacturing  Company,  to  the 
works  of  this  company,  making  a  short  stop  at  the  Novelty  Iron  Works,  Thomas 
R.  Reeves,  President  Leave  St.  Clair  Street  Crossing  at  8 ;  arrive  at  the  Cleveland 
Rolling  Mill  Co.'s  Works  at  3:20.  Here  the  party  will  be  in  charge  of  Mr.  Henry 
Chisholm,  President  of  the  company,  assisted  by  Mr.  Willson  Chisholm,  Superin- 
tendent of  the  Newburgh  Works.  Thence  by  way  of  the  A.  &,  G.  W.  R.  R., 
fspecial  train,  leaving  at  4:35,  will  arrive  at  the  works  of  the  Standard  Oil  Co.  at 
4:50.     Here  the  party  will  be  met  by  Mr.  A.  M.  McGregor,  Superintendent  of  the 
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Manufacturing  Department  of  the  Standard  Oil  Co.,  assisted  by  Mr.  W.  P.  Cowen, 
Superintendent  of  the  company's  works  at  Cleveland. 

Leaving  the  Standard  Oil  Co.'s  Works  at  6:00,  will  arrive  at  the  Union  Pas- 
senger Depot  at  6:30,  and  at  the  hotel  at  6:50. 

By  the  courtesy  of  the  officers  of  the  C.  <fe  P.  and  tlie  A.  <fe  G.  W.  R.  R's, 
special  trains  will  be  run  for  the  accommodation  of  the  excursion  party. 

The  locomotive  whistle  will  be  sounded  five  minutes  before  leaving  each  stop- 
ping point. 

During  the  stay  at  the  varions  points  the  movements  of  the  party  will  be 
directed  by  the  Manager  of  the  Day,  giving  his  signal  with  a  policeman's  whistle. 

By  invitation  of  Miss  Sarah  E.  Fitch,  President  of  the  Women's  Christian 
Association,  an  opportunity  will  be  given  the  ladies  to  visit  some  of  the  benevo- 
lent institutions  of  the  city.     Carriages  will  be  in  waiting  at  the  hotel  at  2:30 

p.  M. 

Session  and  business  meeting  at  7:46  p.  m. 

THURSDAY,    JUNE    19. 

There  will  be  a  social  meeting  of  the  Society  at  10  a  m.,  at  the  City  Council 
Chamber. 

Two  excursions  have  been  provided  for  this  afternoon. 

Excursion  on  the  lake.     John  Wkitelaw,  manager. 

By  the  courtesy  of  Captain  L.  A.  Pierce,  agent  of  the  Michigan  Central  R.  R. 
Line  of  Steamers,  there  will  be  an  excursion  on  the  steamer  CUy  of  Detroit,  Cap- 
tain William  McKay.  Invitations  have  been  extended  to  members  of  the  profes- 
sion and  others  to  join  this  excursion  accompanied  by  ladies. 

Members  joining  this  excursion  will  leave  the  hotel  at  1:46  p.  m.  in  carriages, 
arriving  at  wharf  No.  23  East  River  street  1:55.  The  boat  leaves  at  2  p.  m.,  return- 
ing at  5  p.  m.  On  the  way  out  the  steamer  will  sail  around  the  Water  Works 
Crib,  and  if  the  weather  is  favorable  an  opportunity  will  be  given  by  those  who 
wish  to  land  and  examine  the  work. 

Excursion  to  Berea  and  Amherst  Stone  Quarries.     Charles  Paine,  manager. 

Those  who  wish  to  visit  these  stone  quarries  will  leave  the  hotel  at  2  p.  m., 
and  the  Union  Depot  at  2:15  p.  m..  thence  by  way  of  the  C.  C.  C.  <fe  L  Railway; 
will  arrive  at  Berea  at  2:45  p.  m.,  change  to  open  cars  and  go  into  the  Berea  Quar- 
ries, under  the  guidance  of  Mr.  Frank  Ford,  Chief  Engineer,  C.  C.  C.  <fe  L  Rail- 
way. Returning  to  Berea  Station  at  3:45  p.  m.,  take  excursion  conches  and  pro- 
ceed to  Amherst  Quarries.  Returning  by  way  of  L.  S.  <fe  M.  S.  R.  R.,  will  leave 
Amherst  at  6  p.  m.,  and  ariive  at  the  Union  Depot  at  1  p.  m. 

By  the  courtesy  of  the  officers  of  the  C.  C.  C  tt  I.  and  the  L.  S.  A  M.  S.  R.  R.. 
a  special  train  will  be  run  for  the  accommodation  of  the  party. 

REOEPTION. 

The  Union  Club  of  Cleveland,  S.  L.  Mather,  President,  has  tendered  a  recep- 
tion to  the  Society  and  its  invited  guests,  at  the  Club  House,  No,  417  Euclid 
avenue,  nbout  five  minutes'  walk  from  the  headquarters,  Thursday  evening,  June 
19,  commencing  at  8  o'clock.  ThoFC  wishing  to  ride  can  take  the  Prospect  street 
cars  in  front  of  the  hotel  direct  to  the  entrance  on  Euclid  avenue. 
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FRIDAY,   JUNE    20. 

Charles  Latimer,  Manager  of  the  Day. 

On  this  day  an  excursion  will  be  made  to  the  Mahoning  Valley  coal  fields. 
The  party  will  ^leave  the  hotel  in  carriages  at  7:40  a.  m.,  and  the  Atlantic  &  Great 
Western  depot  at  8  a.  m.  ;  arrive  at  Leavittsburgh  at  9:20  a.  m.  ;  here  a  car  hoist 
and  transfer  may  be  witnessed.  Leave  Leavittsburgh  at  9:40  a.  m.  ;  arrive  at 
Vienna  Junction  at  10:16  a.  m.,  and  arrive  at  Church  Uill  coal  mines  at  10:26  a.  m. 
Here  the  party  will  be  in  charge  of  Mr.  John  Tod,  President  of  the  Coal  Company 
of  Tod,  Morris  <fe  Co.  Leave  Church  Ilill  at  11:25  a.  m.  ;  arrive  at  Youngstown 
at  11:46  a.  m.  ;  headquarters  at  the  Tod  House.  Thec'.tizens  of  Youngstown  have 
provided  dinners  for  the  party  and  carriages  for  drives  to  points  of  interest  in 
Youngstown  and  vicinity  during  the  afternoon. 

During  the  stay  in  Youngstown  Mr.  Kobert  McCurdy  and  Mr.  Chauncy  An- 
drews will  direct  the  movements  of  the  party.  Returning,  will  leave  Youngs- 
town at  4:50  p.  m.     Arrive  at  Cleveland  at  7:15  p.  m. 

The  excursion  train  will  be  under  the  direction  of  J.  M.  Ferris,  Superintendent 
of  the  M.  D.  of  the  A.  A  G.  W.  R.  R. 

BRADFORD    OIL    DISTRICT. 

Members  not  desiring  to  go  into  the  Mahoning  Valley  Coal  Fields  may  take 
the  7:10  A.  m.  express  on  the  A.  &  G.  W.  R.  R..  arriving  at  Bradford  at  5:15  p.  m. 
Leaving  Bradford  at  2:20  p.  m.  on  the  next  day,  can  connect  with  the  main  line 
going  east  at  3  p.  m.  For  the  west  leave  Bradford  at  10  a.  m.  and  make  close  con- 
nections, or  at  4  p.  M.  and  connect  with  the  main  line  at  11:39  p.  m. 

NIAGARA     FALLS. 

Arrangements  have  been  made,  by  which  eastern  members  and  others  wishing 
to  visit  thf  '-^alls,  may  leave  Cleveland  on  any  of  the  regular  trains,  connecting  at 
Buffal  .  :  »i  ^^iagara  Falls. 


A  large  party  left  Cleveland,  as  arrauged  by  the  above  programme, 
for  the  Mahoning  Valley  Coal  Fields,  where  a  descent  was  made  into  the 
Great  Church  Hill  Mine.  Youngstown  was  then  visited,  and  industrial 
works  of  much  engineering  interest  examined.  The  Society  and  its 
guests  were  hospitably  entertained  by  a  committee  of  the  citizens  of 
Youngstown.     A  number  of  the  party  then  visited  Niagara  Falls. 

Another  party  visited  the  Oil  District  at  Bradford,  Pa.,  where,  under 
the  kind  guidance  of  Mr.  Charles  Newell,  the  operations  of  drilling  and 
tubing  oil  wells,  pumping  oil,  endeavoring  to  recover  tools  lost  in  the 
wells,  etc.,  were  inspected.  The  use  of  natural  gas  for  heating  and 
cooking  was  also  observed. 

On  Monday  morning,  June  16th  (the  day  previous  to  the  Convention), 
a  large  number  of  the  members  of  the  Society  and  their  guests,  en  route 
for  Cleveland,  arrived  at  Pittsburgh,  Pa.  Here  they  were  met  by  the 
members  resident  in  that  city,  and  first  visited  the  works  at  Davis  Island, 
"where  a  lock  and  system  of  movable  dams  is  in  course  of  construction 


Digiti 


ized  by  Google 


42 

some  of  which  are  relics  of  the  "  forest  primeval,**  and  whose  refreshing  shade  is 
now  most  grateful,  has  given  us  the  name  of  the  "Forest  City."  We  have  also 
our  parks  wherein  are  seen  on  a  somewhat  limited  scale  the  product  of  one  branch 
of  engineering  art,  the  efforts  of  your  brethren  in  the  craft  to  imitate  nature. 
Upon  our  northern  boundary  we  have  an  inland  sea  from  off  whose  bosom  fresh 
breezes  almost  continually  blow  •*  To  fan  our  people  cool"  and  on  whose  water  sail 
many  ships  which  bring  to  us  much  of  our  prosperity. 

To  our  City,  gentlemen,  with  all  her  attractions  and  her  generous  hospitality, 
of  which  I  believe  you  will  receive  ample  proof  before  your  departure,  you  are 
most  welcome. 

Cleveland  delights  to  receive  within  her  boundaries  such  men  as  you.  She  is 
pleased  to  do  honor  to  the  students  and  practical  demonstrators  of  that  science 
which  is  doing  more  to  develop  the  material  resources  of  our  country  than  all  else 
besides.  Your  profession  and  the  aims  and  objects  of  your  gathering  insures  for 
you  a  most  cordial  greeting.  We  are  fully  aware  of  the  relation  which  your 
profession  sustains  to  the  general  development  of  our  country.  We  know  the 
vast  scope  which  it  comprehends  and  realize  the  debt  of  gratitude  we  owe  to  your 
predecessors  and  yourselves  for  our  present  advanced  state  of  prosperity.  We 
appreciate  the  great  progress  of  the  past  sixty  years,  and  know  that  the  profession 
of  engineering  was  the  chief  instrumentality  in  its  accomplishment.  Within  that 
time  it  has  covered  our  oceans,  lakes  and  rivers  with  independent  steamships,  which 
ask  no  favors  of  the  uncertain  wipds,  but  plow  the  watei^,  **  pursuing  the  even 
tenor  of  their  way"  regardless  of  the  quarter  from  which  it  blows.  It  has  ditched 
the  surface  of  the  land  for  thousands  of  miles,  thereby  making  canals  for  the  safe 
and  convenient  transportation  of  merchandise.  It  has  netted  our  country  with 
railroads,  arteries  through  which  the  life-blood  of  the  nation  continually  flows. 
It  has  spanned  our  rivers  and  valleys  with  majestic  viaducts  and  bridges.  It  has 
delved  to  the  center  of  the  earth  and  brought  out  the  minerals  which  constitute 
the  chief  source  of  our  wealth.  It  has  tunnelled  mountains  and  elevated  valleys 
that  the  highway  of  trade  might  be  made  easy.  It  has  constructed  breakwaters 
and  embankments,  aqueducts,  light-houses,  docks,  dams  and  sewers.  All  improve- 
ments small  and  great,  incident  to  the  growth  of  cities,  States  and  nations  are  the 
products  of  its  labors.  As  we  traverse  with  ease  and  safety  the  viaduct  that  spans 
the  valley,  which  lies  between  two  sections  of  our  own  city,  we  appreciate  the 
triumph  of  the  engineering  art  and  the  skill  and  ability  of  our  own  townsmen. 
Strong.  Morse  and  Miller,  who  have  proven  themselves  "  Masters  of  the  situa- 
tion." We  gladly  welcome  their  brethren  in  convention  here  assembled,  and  trust 
their  sojourn  with  us  may  be  both  pleasant  and  profitable.  It  affords  me  pleasure 
in  the  name  and  behalf  of  the  citizens  of  Cleveland  to  tender  to  you  the  freedom 
•of  the  city. 

The  Chairman,  Gen.  T.  G.  Ellis,  responded  as  follows  : 

Mr.  Mayor — In  the  name  of  the  American  Society  of  Civil  Engineers,  allow  me 
lo  return  to  you  our  sincere  thanks  for  this  cordial  reception.  The  courtesies  ex- 
tended to  us  by  the  members  of  the  Society  residing  in  Cleveland,  and  by  others 
of  your  citizens,  as  shown  in  the  progamme  arranged  by  the  local  committee,  are, 
let  me  assure  you,  highly  appreciated.     We  shall  return  to  our  homes  with  our 
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hearts  filled  with  pleasure  hy  the  kindness  of  our  welcome,-  and  our  minds  stored 
with  knowledge  by  what  we  have  seen. 

Again  let  me  thank  you  for  our  cordial  welcome  to  your  beautiful  city. 

Charles  Paine,  of  Cleveland,  was  then  chosen  as  Permanent  Chair- 
man of  the  Convention,  and,  on  taking  the  chair,  referred  to  the  fact 
that  while  there  were  sixty  civil  engineers  in  Cleveland,  that  number 
represented  only  a  fraction  of  the  engineering  talent  concentrated  there, 
it  being  in  fact  a  city  of  mechanical  engineers.  All  these  members  of 
our  profession  welcomed  the  Convention  to  the  city  with  great  enthu- 
siasm, and  had  been  so  kind  in  the  tender  of  invitations  to  visit  the 
many  points  of  engineering  interest  that  the  Committee  had  been  much 
embarrassed  in  arranging  the  details  for  the  few  days  at  its  disposal 

After  referring  to  the  geological  position  of  the  city  and  the  pro- 
gramme prepared  for  excursions,  he  called  the  Convention  to  order  to 
proceed  to  business. 

John  Bogart  was  then  chosen  to  act  as  Secretary  of  the  Convention, 
and  George  W.  Dresser  as  Deputy  Secretary. 

The  roll  was  then  called,  and  the  following  members  and  guests  were 
found  in  attendance.* 

Members  of  the  Society. — E.  R.  Andrews,  Boston  ;  James  Archbald, 
Scranton,  Pa. ;  Theodore  Allen,  St.  Louis  ;  Geo.  D.  Ansley,  Montreal ; 
W.  H.  Bradley,  F.  Brooks,  Boston;  John  W.  Bacon,  Danbury,  Conn. ;  H. 
D.  Blunden,  John  Bogart,  New  York;  C.  B.  Brush,  Hoboken,  N.  J. ;  C.  E. 
Broadhead,  Hickory  Run,  Pa. ;  E.  N.  Beebout,  Canton,  Ohio ;  G.  Bous- 
caren,  Cincinnati ;  W.  R.  Relknap,  Louisville  ;  D.  W.  Cunningham, 
Grantville,  Mass. ;  J.  P.  Cotton,  Newport,  R.  L  ;•  O.  Chanute,  F.  Col- 
lingwood,  Theodore  Cooper,  New  York  ;  W.  B.  Coffin,  Elmira,  N.  Y. ; 
M.  Coryell,  LambertviUe,  N.  J.  ;  E.  S.  Chesbrough,  Chicago ;  C. 
Constable,  Rockwood,  Tenn. ;  George  W.  Dresser,  New  York ;  Charles 
Davis,  Alleghany  City,  Pa. ;  C.  Wheeler  Durham,  Chicago  ;  Fred,  de 
Funiak,  Louisville,  Ky. ;  S.  C.  Ellis,  Boston;  C.  D.  Elliott,  Somerville, 
Mass.  ;  Theo.  G.  Ellis,  Hartford,  Conn.;  Thomas  Egleston,  C.  E. 
Emery,  New  York  ;  H.  Earnshaw,  Cincinnati ;  John  E.  Earley,  Flor- 
ence, Ala. ;  E.  A.  Flint,  Boston  ;  C.  E.  Fowler,  New  Haven,  Conn. ;  Clark 
Fisher,  Trenton,  N.  J. ;  Charles  H.  Fisher,  Albany,  N.  Y. ;  J.  F.  Flagg, 
Meadville,  Pa. ;  C.  G.  Force,  Jr. ,  Cleveland,  Ohio  ;  H.  Fladd,  St.  Louis ; 
B.  Godwin,  New  York ;  F.  Graff,  Philadelphia,  A.  Gottlieb,  Pittsburgh, 
Pa.  ;  J.  M.  Goodwin,  Shari>sville,  Pa.  ;  Alex.  Gordon,  Hamilton,  O.; 
A.  B.  Hill,  New  Haven,  Conn. ;  R.  Hering,  Philalelphia  ;  J.  E.  Hilgard, 
Washington,  D.  C.  ;  J.  W.  Hill,  Cincinnati ;  J.  H.  Harlow,  Pittsburgh, 
Pa.  ;  T.  S.  Hardee,  B.  M.  Harrod,  New  Orleans,  La.  ;  W.  E.  Kelley, 
New  Brunswick,  N.  J.  ;  M.  W.  Kingsley,  Cleveland  ;  John  Kennedy, 
Montreal ;  T.  C.  Keefer,  Ottawa,  Canada ;  D.  J.  Lucas,  Corry,  Pa.  ; 
Charles  Latimer,  Cleveland,  O.  ;  T.  D.  Lovett,  Winton  Place,  O. ;  W. 

*  This  list  includes  thoM  who  arrived  at  the  ConTention  later. 
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ailro»d  companies  to  the  requirements  of  the 
rules  adopted  by  the  Commissioners,  but  ex- 
perience in  Massachusetts  indicates  that  ^uch 
opposition  will  gradually  yield,  and  the  rail- 
road companies  will  find  it  to  be  an  advan- 
tage in  the  end. 

Respectfully  submitted. 

Wm.  p.  Shinn/      ) 

O.  Chanute,  }  CommiUee. 

Fbed.  dk  Funiax,  ) 


APPENDIX. 

BULES,  ETO. 

A  meeting  of  the  (Committee  of  Railroad 
-Commissioners  and  Railroad  Accountants 
on  "Uniform  System  of  Accounts  and  Re- 
turns," appointed  at  the  General  Convention 
of  Ralhroad  Commissioners  in  November  last, 
was  held  at  the  St  Nicholas  Hotel,  New  York 
City,  Thursday,  April  24, 1879,  as  per  caU  of 
the  Chairman.  Mr.  Woodruff  of  Connecticut 

There  were  present  of  the  Committee : 
Messrs.  Woodruff  of  Conuectiout,  Carter  of 
Virginia,  Turner  of  Wisconsin.  Railroad 
Commissioners;  Messrs.  Leland  of  Ohio, 
Shinn  of  Pennsylvania,  Wilbur  of  Boston, 
Railroad  Accountants ;  and  J.  H.  Ooodspeed, 
Secretary;  also,  by  invitation.  Gen.  F.  A. 
Walker,  Railroad  Commissioner  of  Connec- 
ticut and  Mr.  George  £.  Towne,  Accountant 
of  Boston. 

On  a  general  discussion  of  the  matter  be- 
fore the  Committee,  it  was  unanimeusly 
voted, — 

"  That  It  is  the  sentiment  of  the  Committee 
that  the  system  of  accounts  and  returns 
should  include  a  showing  in  detail  of  the  an- 
nual operation." 

The  following  general  rules.  In  regard  to 
the  manner  of  keeping  accounts  from  which 
the  returns  are  to  be  made,  were  discussed 
and  adopted  : 

L 
All  liabilities  (including  interest  accrued  on 
funded  debt)  shall  be  entered  upon  the  books 
in  the  month  when  they  are  Incurred  with- 
out reference  to  date  of  payment 

n. 

Expenses  shall  be  charged  each  month  with 
such  supplies,  materials,  &a,  as  have  been 
used  during  that  month,  without  reference  to 
the  time  when  they  were  purchased  or  paid 
lor. 

m. 

No  expenditure  shall  be  charged  to  prop- 
erty accounts,  except  it  be  for  actual  increase 


in  construction,  equipments  or  other  prop> 
erty,  unless  it  is  made  on  old  work  in  such  • 
way  as  to  clearly  increase  the  va'ue  of  the 
property  over  and  above  the  co«t  of  renewing 
the  original  structures,  ko. 

In  such  cases,  only  the  amount  of  in- 
creased cost  shall  be  charged,  and  the  amount 
allowed  on  account  of  the  old  work  shall  be 
stated. 

IV. 
Mileage  of  passengev  and  freight  trains 
shall  include  only  the  jniles  shown  to  be  ran 
by  distances  between  stations  ;  allowances 
made  to  passenger  or  freight  trains  for 
switching,  and  all  mileage  of  switching  en- 
gines computed  on  a  basis  of  ten  miles  per 
hour  for  the  time  of  actual  service,  shall  be 
stated  separately. 

V. 
Season  ticket  passengers  shall  be  computed 
on  the  basis  of  twelve  (12)  passengers  per 
week  for  the  time  of  each  ticket 

VI. 

Local  traffic  should  include  all  passengers 
carried  on  local  tickets,  and  all  flight  carried 
at  local  tariff  or  special  local  rates. 

All  other  traffic  shall  be  considered  through. 


The  form  of  return  upon  which  the  reports 
are  to  be  made  to  the  Commissioners  was 
taken  up  and  decided  upon,  with  the  excep- 
tion of  the  division  of  operating  exiMnses. 

A  form  of  division  of  operating  expenses 
was  submitted  by  Mr.  Towne,  and  the  Secre- 
tary was  instructed  to  send  copies  of  the 
same,  together  with  the  rules  and  form 
adopted,  to  the  different  members  of  the  Com- 
mittee, aaking  them  to  take  it  under  oon- 
sideration  for  discussion  and  final  decision  it 
the  next  meeting  of  the  Committee,  to  be  held 
at  the  time  of  the  General  Convention  of  Bail- 
road  Commissioners  in  June  next. 

The  form  of  return  as  adopted  by  the  Com- 
mittee is  as  follows: 

GENERAL  EXHIBIT. 

Total  income 

Total  expense 

Net  income 

Interest  on  funded  debt 

"       '*  unfunded  debt 

Rentals 

Balance  applicable  to  dividends 

Dividends  declared  (percent) 

'Balance  for  the  year.... 
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Balance  (profit  and  Iom)  Uat  year 

(Add  or  dedact  Tarioos  entries  made 

during  the  year  not  included  above 

(specifying  same.) 
'Balance  (profit  and  loss)  carried  forward 

to  next  year 

■Chxboks  abd  Cbedits  to  Pbopebtt  DUBIXa 

THE  TSAB. 

•Construction  and  equipment  (specifying 
same) 

Other  charges  (specifying  same) 

Total  charges 

Property  sold  or  reduced  in  value  (speci- 
fying same) 

Net  addition  (or  reduction)  for  the  year  . . 

AKALT8I8  OF  EAJUinrOS  AMD  EXPEKSU. 

Baminffi : 
from  local  passengers 

Through 

Express  and  extra  baggage 

HaUs 

Other  souroes,  passenger  department . . 
Total  earnings  passenger  department 

Local  freight 

Through  freight 

Other  sources,  freight  department 

Total  earnings,  freight  department 

-Total  transportation  earmuKS 

Bents  from  use  of  road 

Income  from  other  sources  (specifying 
«) 


Total  income  ftom  all  sources. . . 

EXPKKSBS. 

(Bee  fbrm  submitted.) 

ASBKTS  AMD  UABIUTIXS. 

Auett: 

'Construction  a<M)ount 

Equipment        *•        

(Locomotires,  No.        ) 

(Parlor  and  sleeping  oars.  No.       ) . . . . 

(Passenger  cars.  No.       ) 

(Baggage  and  mail  cars,  No.        ) 

(Freight  cars,  No.       ) 

(Other  cars.  No.       ) 

Other  investments  (specifying  same) . . . . 

■Cash  items : 

Cash 

Bills  receivable.... 

Due  from  agents  and  companies 

Other  assets : 

Materials  and  supplies 


Sinking  funds 

Debit  balances 

Total  assets 

LiabiiilieM: 

Capital  stock  (as  specified  below) 

Funded  debt  (as  detailed  below) 

Unfunded  debt,  as  follows  : 

Interest  unpaid 

Dividends  unpaid 

Notes  payable 

Vouchers  and  accounts 

Oth^rllablUtles 

Profit  and  loss  or  income  accounts 

Total  liablliUes 

PBXSCMT  OB  COMTIHOBITT  UABIUnXS  HOT  W- 
CLUDKD  I2f  BAIJIMCB  8HKKT. 

Bonds  guaranteed  by  this  company  ot  a 
lien  on  its  road  (specifying  same). ,,,4 

Overdue  interest  on  same 

Other  liabilities  (specifying  same) 

MILKAOB,  TBAITIC,   XTO. 

Mileage  passenger  trains 

Freight  "     

Switching  «•     

Other  ••      

Total  train  mileage 

Miles  run  by  passenger,  mail,  and  baggage 

cars  (north  or  east) 

Miles  run  by  passenger,  mail,  and  baggage 

cars  (south  or  west) 

Miles  run  by  freight  cars  (north  or  east) . . 
**  ••         *•        •*    (south  or  west).. 

Number  of  season  ticket  passengers 

Number  of  local  passengers   (including 

season) 

Number  of  through  passengers 

Total  number  of  passengers  carried. . .... 

Mileage  of  local  passengers  (north  or  east) 

"  "  «*  (south  or  west) 

Mileage  of  through  passengers  (north  or 

east) 

Mileage  of  through  passengers  (south  or 

west) 

Total  passenger  mileage 

Number  tons  local  freight  carried 

*•         "    through  **         **      ....•••• 

Total  tons  freight  carried . . « • 

Mileage  of  local  tonnage  (north  or  east).  .• 
"  **         **       (south  or  west).. 
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Mileage  of  through  tonnage  (north  or  east) 
"  ••  ••       (south  or  west) 

Total  freight  mileage 

Average  weight  of  passenger  trains 

number   of    cars    in   passenger 

trains 

Average  weight  of  freight  trains  

"       number  of  cars  in  train 

••  ••  persons  employed.... 

Length  of  road,  branches,  sidings,  &c. . . . 

Names  of  officers  and  directors 

Corporate  name  of  company 

OPRBAinTO  XXPXMSES. 

Salaries  general  officers  and  clerks 

Law  expenses 

Insurance 

Stationery  and  printing 

Outside  agencies  and  advertising 

Contingencies 

Repairs  bridges  (including  culverts  and 

cattle  guards 

Repairs  buildings 

**       fences,  road  crossings,  and  signs 
Renewal  rails 


Renewal  ties .. 

Repairs  roadway  and  track 

*•       locomotives 

Fuel  "  

Water  supply..*. 

Oil  and  waste 

Locomotive  service 

Repairs  passenger  cars 

Passenger  train  service 

"  *•     supplies 

Mileage  passenger  cars 

Repairs  freight  cars 

Freight  train  service '. 

••         "     supplies 

Mileage  ft^ight  cars 

Telegraph   expenses    (maintenance    and 

operating) 

Damage  and  loss  freight  and  baggage 

"  "  property  and  cattle  ..... 

Personal  injuries 

Agents  and  station  service 

Station  supplies 

Total  operating  expenses .... 
.  Taxes 

Total  operating  expenses  and 
taxes 


Report  of  Committee  on  Tests  of  American  Iron  and  Steel. 


To  the  Anurican  Society  of  Civil  Engineen  : 

Your  Committee  on  Tests  of  American  Iron 
and  Steel  begs  leave  to  submit  the  following 
report:  At  the  Annual  Convention  of  the 
Society,  held  at  the  City  of  Chicago  seven 
years  ago,  your  Committee  on  Tests  was 
created.  By  frequent  reports,  and  by  papers 
read  before  the  Society,  you  have  been  kept 
fully  advised  of  the  efforts  made  by  the  com- 
mittee to  procure  from  Congress  the  nece»> 
sary  appropriations  for  carrying  on  the  work 
of  the  United  States  Testing  Board.  Tou 
have  also  been  informed  of  the  scheme  of  in> 
vestigatlons  devised  by  the  Board,  and  the 
progress  made  in  such  investigations.  Two 
appropriations  have  been  obtained,  amount- 
ing in  the  aggregate  to  ninety-four  thousand 
three  hundred  and  ninety-six  dollars  and 
ninety-eight  cents— the  odd  dollars  and  cents 
accruing  by  the  addition  of  an  unexpended 
balance  to  a  round  sum.  The  act  making  the 
last  appropriation  provides  that  when  the 
money  has  been  expended  the  Board  shall 
cease  to  exist,  and  that  the  testing  machine 
built  under  the  direction  of  the  Board,  and 
for  its  use,  shall  be  turned  over  to  the  Secre- 


tary of  War.  As  you  are  aware,  the  machine 
was  but  recently  completed.  By  directions 
given  the  Board  at  the  time  of  its  organize* 
tlon,  this  machine  has  been  erected  at  the 
Watertown  Arsenal,  sitoated  at  Watertown» 
Massachusetts.  As  soon  as  it  is  turned  over 
to  the  Secretary  of  War  it  drops  into  the  i>os- 
session  of  the  United  States  Ordnance  De- 
partment, subject  to  this  further  provision  of 
the  act  referred  to,  that  parties  desiring  to 
have  tests  made  can  do  so  by  paying  for  the 
same.  The  money  will  all  be  expended  be- 
fore the  end  of  the  present  fiscal  year,  which 
doses  June  30th,  inst  At  the  end  of  this 
month,  then,  the  machine  will  be  turned  over 
and  the  Unit«)d  States  Testing  Board  will  cease 
to  exist.  For  seven  years  your  committee  has 
importuned  Congress  for  the  necessary  Bp- 
propriaUons,  with  such  measure  of  succees 
as  has  been  reported  to  you.  For  four  years 
the  Board  has  labored  under  many  difficulties 
to  plan  and  carry  forward  the  work  confided 
to  it.  A  plan  of  investigation,  which  has  re- 
ceiyed  the  hearty  approval  of  this  Sodety  and 
of  eminent  engineers  throughout  the  world, 
has  been  arranged.    Such  investigations  as 
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could  be  eoonomically  Mid  effeotlrdy  oarrled 
•on  wtthont  the  nee  of  the  long  delayed  ma- 
ohlne,  have  been  faithfolly  proeecnted  by 
•ome  of  the  anb-oommltteea  of  the  Board, 
and  aa  a  foretaste  of  the  valuable  resulte  an- 
idpated  by  as  all  from  the  labors  of  the  United 
Statea  Testing  Board  reports  have  recently 
been  made  by  these  committees,  which  will 
at  onoe  become  standard  authority  un  the 
•ubjecta  treated.  Onr  Society,  the  Testing 
Board,  and  the  country  at  large,  have  com- 
pensation for  the  long  delay  in  the  completion 
of  the  testing  machine,  in  its  unprecedented 
«zceUence.  now  that  it  is  done.  The  labors  of 
the  Board,  bat  Just  begun,  have  yielded 
beoeftta  worth  many  times  the  groes  amounts 
of  the  money  appropriated,  and  oar  Oovem- 
menC  has  for  future  use  by  far  the  best  test- 
ing machine  in  the  world. 

From  time  to  time,  during  the  last  seven 
years,  your  committee  has  performed  the  dis- 
tasteftil  duties  which  devolve  upon  the  *•  third 
bouse"  at  Washington,  not  corruptly,  bnt 
honeatly  and  earnestly  commending  a  moat 
worthy  object  to  the  attention  and  support  of 
he  Government  In  the  performance  of  this 
work  its  members  have  willingly  spent  large 
sums  of  money  in  necessary  expenses  and 
much  valuable  time,  glad  of  the  opporionity 
to  make  this  contribution  to  so  important  a 
branch  of  sclentiilc  inquiry.  3Cany  members 
of  the  Society,  and  some  of  the  manufacturers 
of  Iron  and  steel,  besides  numerous  sdentiflo 
societies  and  institations  of  learning,  have 
aided  the  committee  with  their  valuable  in- 
iluenc«.  To  all  these  your  committee  desire 
to  retam  sincere  thanks.  And  we  desire  to 
aak  that  you  will  overlo  k  or  forgive  the  short- 
comings which  have  occurred  in  onr  efforts 
to  perform  the  duties  assigned  to  us. 

Engineers  throughout  our  country  realise 
the  urgent  need  of  the  knowledge  which  the 
testa  proposed  were  designed  to  procure. 
The  country  at  large  realizes  it  and  fully  ap- 
proves the  appropriation  of  the  public  money 
for  this  beneficent  purpose. 

Appropriatons  have  been  obtained;  the 
neoettoary  machinery  has  t>een  provided;  the 
Board  seemed  well  selected;  the  work  was 
auapiciously  begun,  when  a  bolt  shot  from  a 
«ky  that  was  ahready  lowering  when  we  held 
onr  convention  in  New  Orleans,  two  years 
ago,  struck  the  United  States  Testing  Board, 
the  pet  child  of  our  Society,  <Uad, 

If  you  cannot  weep  over  its  fall,  picture  to 
yourselves  the  tragedies' which  result  f^m 
the  ignorance  which  it  was  created  to  remove. 


and  think  of  the  symmetry,  strength  and 
perfection  of  the  structures  which  American 
engineers  would  have  given  to  the  world, 
aided  by  the  itnowledge  which  this  effort  was 
designed  to  procure. 

Who,  we  ask  the  "  American  Society  of  Oivil 
Engineers,"  are  the  rightful  owners  of  the 
testing  machine  and  other  appliances  pro- 
cured with  the  people's  money  for  the  use 
of  the  United  SUtes  Testing  Board?  If  the 
people,  then  let  it  be  retained  in  the  service 
of  the  people  to  promote  the  common  inter- 
ests of  the  country  and  not  be  turned  over  to 
any  single  bureau  or  department  of  the  Gov- 
ernment specially  skilled  only  in  a  partic- 
ular line  of  inquiry. 

The  knowledge  we  so  much  desire  and  so 
sorely  need,  can  only  be  obtained  by  a  mixed 
Board  of  experts  independent  of  the  control 
of  any  particular  govermental  dei>artment, 
except  so  far  as  the  honest  expenditure  of 
the  money  appropriated  Is  concerned. 

Now,  what  will  our  Society,  with  its  mem- 
bership of  six  hundred,  distributed  in  every 
State  and  Territory  of  the  United  States,  do 
in  this  matter  ?  Have  we  the  necessary  power 
and  influence  to  induce  the  OoverDment  to 
right  the  grievous  wrong  that  it  has  done  us  ? 
Or  are  we  a  mutual  admiration  society  which 
meets  periodically  to  air  fine  spun  theories,  in 
utter  unconscionflness  of  the  density  of  the 
ignorance  that  envelops  us  ?  If  these  ques- 
tions are  couched  in  language  lacking  grace  or 
courtesy,  the  S'M:iety  is  asked  to  pardon  the 
want,  and  to  remember  that  the  threatened 
failure  of  an  effort  earnestly  prosecuted  for 
seven  years,  is  likely  to  provoke  strong  lan- 
guage. 

Tour  committee  respectfully  recommends 
that  anew  committee  be  appointed,  the  Ohalr- 
man  of  which  should  reside  at  or  near  Wash- 
ington, and  that  a  ten  times  more  vigorous 
effort  than  any  yet  made  by  the  Society  be 
put  forth  to  recover  what  has  been  lost  by 
inattention.  As  engineers,  and  as  a  society, 
we  owe  it  to  the  Committee  and  Board  who 
have  labored  so  long  without  pay,  to  procure 
the  means  and  to  make  the  tefts.  We  owe  it 
to  onr  country  and  to  the  world,  since  the 
work  had  been  so  auspiciously  begun,  to  see 
to  it  that  it  shaU  not  be  permitted  to  fail  un- 
til the  knowledge  we  so  much  need,  and 
which  is  now  just  within  onr  grasp,  has  been 
secured  and  thoroughly  digested  and  pre- 
pared for  common  use. 

WM.  SOOY  SMITH, 
Chctirman  of  Committee  on  TetU. 
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Bepobt  op  the  Finance  Committee. 


PBBSEZtTED  YXBBALLT  BT  WXLLZAM  H.  PAIKB,  CHAIRMAH. 


I  did  not  expect  to  mtke  a  report  this  even- 
ing, but  being  acquainted  with  the  finances 
of  the  Society*  I  will  make  a  statement  as  I 
think  it  due  to  you  that  a  report  should  be 
made. 

I  will  state  that  the  Finance  Committee  on 
their  organisation  took  up  all  the  papers  of 
every  oharacter  representing  the  expenses  of 
last  year»  and  audited  them  most  carefully 
and  fully,  and  found  them  correct ;  further, 
that  with  the  assistance  of  the  Secretary  and 
Treasurer,  the  Finance  Account  is  now  in 
SQch  a  shape  that  the  auditing  for  the  present 
year  is  very  simple.  I  will  further  state  that 
the  Committee  has  made  it  a  point  to  meet 
regularly  and  audit  the  bills  and  to  keep 
them  in  such  a  manner  that  they  can  be  fully 
understood  at  all  times;  this  could  only  be 
done  by  the  full  oo-operation  of  the  Secretary 
and  Treasurer. 

I  will  state  that  the  bills  which  were  out- 
standing, of  which  mention  has  beA  made  at 
previous  meetings,  the  number  and  amounts 
of  which  were  unknown,  have  been  obtained 
through  the  course  of  procedure  of  asking 
every  person  who  receipted  a  bill  to  sign  the 
biU  in  full.  We  think  that  all  bills  are  now  in, 
so  that  the  Society  is  out  of  debt,  which  condi- 
tiou  I  think  we  have  reason  to  congratulate 
this  Society  upon.  Furthermore,  the  state  of 
our  Finances  has  been  such  that  the  publi- 
cations of  the  Society  were  far  in  the  back- 
ground ;    at  one  time,  nearly  or  quite  ten 


months  ;  at  the  commencement  of  this  year,. 
I  think,  about  five  months  ;  so  that  we  hate 
been  obliged  to  work  very  carefully,  and  to 
husband  expenses  and  proceed  with  cantion. 
requiring  a  great  deal  of  energy  and  watch- 
fulness on  the  part  of  those  who  were  en- 
trusted with  this  matter;  and  I  now  oongnta> 
late  the  Society  upon  the  fact  that  Just  before 
the  Secretary  started  for  this  meeting,  he 
mailed  (he  last  copies  for  the  last  month,  «> 
that  we  are  up  to  date  with  our  publicationi, 
which  is,  I  think,  a  fact  worthy  of  congratula- 
tion. It  is  a  matter,  too,  which  interests  tbose 
more  particularly  who  are  cot  residents  of 
New  York,  who  are  not  present  at  the  meet> 
ings  of  the  Society.  Those  who  are  near  can 
understand  what  is  going  on.  The  Finance 
CoDunittee  have  felt,  as  well  as  the  ofBcen, 
that  it  was  of  the  utmost  importance  that  the 
member  farthest  distant  should  get  the  fullest 
information  of  the  proceedings  as  promptly 
as  possible,  so  as  to  make  this  Society  national 
in  its  character,  instead  ot  a  Society  simply 
belonging  to  the  City  of  New  York. 

I  might  go  on  with  other  matters,  but  think 
I  have  baid  enough.  It  has  only  been  by  the 
most  industrious  labor  on  the  part  of  the 
Secretary  and  the  Library  Committee,  whom 
you  will  perceive  have  had  double  and  more 
work  to  do,  that  we  hme  been  enabled  to 
reach  this  result  I  hope  you  will  receive  tbia 
verbal  report,  and  I  will  not  occupy  your  time 
longer. 


ANNOUNCEMENTS. 


At  the  Meeting  of  the  Society  to  be  held 
August  6th,  a  paper  by  Max  E.  Schmidt, 
member  of  the  Society,  will  be  presented, 
subject,  "  The  South  Pass  Jetties,  Notes  on 
the  construction  and  durability  of  the  works, 
with  a  description  of  the  concrete  blocks  and 
other  oonstructions  of  the  last  year.*'  This 
paper  will  be  put  in  print  and  will  be  dis- 
cussed at  the  meeting  of  the  Society  to  be  held 
October  15th,  1879.     Advance  copies  of  the 


paper  will  be  sent  to  persons  who  will  contri- 
bute discussion. 

At  the  meeting  of  September  3d,  a  paper  by 
William  H.  Searles.  member  of  the  Society, 
subject,  "  The  SUbility  of  Stone  Stmctarea,"' 
will  be  read  and  discussed.  Advance  copies 
of  this  paper  will  be  sent  to  persons  who  de- 
sire to  discuss  the  subject 

At  the  meeting  ^f  September  17tb,  a  paper 
by  James  D.  Burr,  member  of  the  Society, 
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nibtJeot.  *'  The  Conttniotion  of  the  A.  T.  and 
B.  F.R.  lU.  OTer  the  Baton  Monntatne/'  will 
be  reed  end  dlecnised.  AdTanoe  oopiee  of 
thit  peper  will  be  tent  to  persons  who  desire 
to  disease  the  snbjeot. 

At  the  meeting  of  October  1st.  the  paper 
"So.  GLXXX  (Transactions  May  1879),  on  the 
Constmetion  and  Maintenance  of  Boads.  by 
Edward  P.  North,  member  of  the  Society,  and 
the  disoassions  presented  on  the  same  at  the 
Convention  at  CieTeland  will  be  considered 
and  farther  discussed.  Advance  copies  of 
these  discossions  will  be  famished  to  persons 
desiring  to  discuss  the  subject. 

Discussion  on  each  of  these  snl^ects  Is 
especially  invited.  The  Secretary  will  for- 
ward the  advance  copies  to  those  who  inform 
him  of  their  desire  to  discuss.  The  discus- 
sions may  be  presented  verbally  or  sent  to  the 
Secretary,  who  will  read  them  lor  the  authors. 

"nie  following  resolntlon  was  adopted  at  the 
Vlnth  Annual  Convention  of  the  Society,  and 
ccdered  printed  regularly  in  the  Society  pub- 
lications: 


Whereas,  the  metric  system  of  weights  and 
measures  is  now  extensively  used  abroad, 
and  whereaa  it  is  desirable  that  the  relation 
of  the  units  of  differing  systems  be  made 
fkiwiTiar  to  all  by  oomparisou: 

Besolved,  That  members  be  requeeted»in 
papers  hereafter  presented  to  the  Society,  to 
write,  in  parenthesis,  weights  or  dimensions 
by  the  metric  system,  in  connection  with 
those  of  the  system  in  general  use. 

The  House  of  the  Society  is  at  104  East 
Twentieth  street,  one  door  troxa  Fourth 
avenue,  and  near  the  southwest  corner  of 
Oramercy  Park.  It  is  open  trom  nine  o'clock. 
A.M.  to  five  o'clock  P.M.  each  business  day, 
except  Saturday,  when  it  is  closed  at  three 
o'clock  P.M. 

The  Library  and  Conversation  Rooms  wHl 
also,  for  the  present,  be  open  every  Thundaf 
evening,  from  7>^  co  10  p.  m.  Members  are 
Invited  to  avail  themselves  of  the  oppor- 
tunities, afforded  on  Thursday  evenings  both 
for  consultation  of  books  and  periodicals,  and. 
for  conversation. 


LIST     OF     MEMBERS. 


ADDITIONS. 

MEMBERS. 

Dale  of  Election. 

Allen,  Charles  A City  Engineer,  Worcester,  Mass June  4th,  1879. 

Burden,  James  A Burden  Iron  Works,  Troy,  N.  Y July  2d,  *  * 

DoRSEY,  Edward  B 261  Fifth  Avenue,  New  York June  4th,  «* 

Haslett,  Sullivan 115  Clinton  st.,  Brooklyn,  N.  Y *♦        »♦  «« 

Meigs,  Montgomery U.  S.  Civil  Eng.,  Rock  Island,  111 . , .  March  5th,    " 

Thompson,  Wm.  G.  M Engineer  in  charge  Welland  Canal 

Enlargement,  Welland  Canal,  On- 
tario, Canada July  2d,  '* 


FELLOW. 

Norton,  Frederick  O 90  Broadway,  New  York. 


June  4ih, 
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CHANGES  AND  CORRECTIONS. 
MEMBERS. 

Endicott,  M.  T U.  S.  Navy  Yard,  Portsmouth,  N.  H. 

Kennedy,  William  H Principal  Asst.   Engineer,  Oregon  Pacific  Railroad, 

Walla  Walla,  Washington  Territory. 

Kinsley,  Thomas  P 508  Franklin  ave.,  Brooklyn,  N.  Y. 

Low,  Gorham  P.,  Jr Asst.   Engineer  Missouri  River  Bridge,  Plattsmouth, 

Nebraska. 

Miller,  Reuben Crescent  Steel  Works,  81  Wood  St.,  Pittsburgh,  Pa. 

Opd\'ke,  Stacy  B.,  Jr Engmeer  New  Haven  and  Northampton,  Co.,  2I1 

Chapel  St.,  New  Haven,  Conn. 
Smedley,  Samuel  L Chief  Engineer  and  Surveyor  of  Philadelphia,  East 

Entrance  City  Hall,  Philadelphia,  Pa. 
Thatcher,  Edwin Keystone  Bridge  Co.,  Pittsburgh,  Pa. 


junior. 

Tasker,  Charles  A Asst.  Engineer,  New  York  and  Wood  Haven  Railroad, 

Wood  Haven,  Long  Island,  N.  Y. 


deceased. 

Bell,  James  E Elected  Member  March  5th,  1879.    Died  June  8th, 

1879. 
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PROCEEDINGS. 


Vol.  V,   July.    1879. 
MINUTES     OF    MEETINaS. 

(Abatrmctof  such  m  nuy  be  of  genonl  Interest  to  members.) 


ELEVENTH  ANNUAL  CONVENTION  OF  THE  SOCIETY. 

FiBST  Session.— The  Eleventh  Annual  Convention  was  held  at  Cleve- 
land, Ohio,  beginning  Tuesday  June  17th,  1879.  The  Society  met  in  the 
Council  Chamber  of  the  City  which  had  been  kindly  oflfered  for  the  pur- 
pose. The  Secretary,  John  Bogart,  called  the  Convention  to  order  at 
10  A.  M.  The  chair  was  taken  by  Director  and  Past  Vice-President, 
Theodore  G.  Ellis.  The  Hon.  R.  R.  Herrick,  Mayor  of  the  City,  then 
addressed  the  Convention  as  follows  : 

Gentlemen, — This  is,  as  I  am  informed,  the  Eleventh  Annual  Convention  of  the 
American  Association  of  Civil  Engineers.  I  understand  that  there  are  represen- 
tatives here  from  several  countries  of  the  American  continent. 

Yon  have  assembled  from  these  different  sections  for  one  of  the  grandest  pur- 
poses for  which  it  is  possible  for  men  to  meet  together,  and  so  intent  upon  the 
single  object  on  which  your  thoughts  are  bent,  you  forget  the  difference  of 
nationality,  the  difference  of  location  and  all  the  other  differences  which  might 
tend  to  estrange  one  from  the  other  and  join  hands,  hearts  and  minds  in  the  work 
of  advancing  that  science  and  art  whose  fimction  it  is  to  utilize  the  forces  and 
material  of  nature  and  cause  them  to  subserve  the  general  good. 

Yon  are  to  be  congratulated  upon  choosing  this  city  at  this  season  of  the  year 
is  the  place  of  holding  your  convention.  We  possess  broad  streets  and  avenues, 
tiic  beauties  of  some  of  which  have  a  world-wide  reputation.  The  charming  effect 
of  the  combination  of  art  with  nature  is  liere  observed.     The  abundance  of  trees. 
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some  of  which  are  relics  of  the  "  forest  primeval,"  and  whose  refreshing  shade  is 
now  most  grateful,  has  given  us  the  name  of  the  *'  Forest  City."  We  have  also 
our  parks  vsherein  are  seen  on  a  somewhat  limited  scale  the  product  of  one  branch 
of  engineering  art,  the  efforts  of  your  brethren  in  the  craft  to  imitate  nature. 
Upon  our  northern  boundary  we  have  an  inland  sea  from  off  whose  bosom  fresh 
breezes  almost  continually  blow  •'  To  fan  our  people  cool"  and  on  whose  water  sail 
many  ships  which  bring  to  us  much  of  our  prosperity. 

To  our  City,  gentlemen,  with  all  her  attractions  and  her  generous  hospitality, 
of  which  I  believe  you  will  receive  ample  proof  before  your  departure,  you  are 
most  welcome. 

Cleveland  deliehts  to  receive  within  her  boundaries  such  men  as  you.  She  is 
pleased  to  do  honor  to  the  students  and  practical  demonstrators  of  that  science 
which  is  doing  more  to  develop  the  material  resources  of  our  country  than  all  else 
besides.  Your  profession  and  the  aims  and  objects  of  your  gathering  insures  for 
you  a  most  cordial  greeting.  We  are  fully  aware  of  the  relation  which  your 
profession  sustains  to  the  general  development  of  our  country.  We  know  the 
vast  scope  which  it  comprehends  and  realize  the  debt  of  gratitude  we  owe  to  your 
predecessors  and  yourselves  for  our  present  advanced  state  of  prosperity.  We 
appreciate  the  great  progress  of  the  past  sixty  years,  and  know  that  the  profession 
of  engineering  was  the  chief  instrumentality  in  its  accomplishment.  Within  that 
time  it  has  covered  our  oceans,  lakes  and  rivers  with  independent  steamships,  which 
ask  no  favors  of  the  uncertain  wipds,  but  plow  the  watei's,  **  pursuing  the  even 
tenor  of  their  way"  regardless  of  the  quarter  from  which  it  blows.  It  has  ditched 
the  surface  of  the  land  for  thousands  of  miles,  thereby  making  canals  for  the  safe 
and  convenient  transportation  of  merchandise.  It  has  netted  our  country  with 
railroads,  arteries  through  which  the  life-blood  of  the  nation  continually  flows. 
It  has  spanned  our  rivers  and  valleys  with  majestic  viaducts  and  bridges.  It  has 
delved  to  the  center  of  the  earth  and  brought  out  tlie  minerals  which  constitute 
the  chief  source  of  our  wealth.  It  has  tunnelled  mountains  and  elevated  valleys 
that  the  highway  of  trade  might  be  made  easy.  It  has  constructed  breakwaters 
and  embankments,  aqueducts,  light-houses,  docks,  dams  and  sewers.  All  improve- 
ments small  and  great,  incident  to  the  growth  of  cities,  States  and  nations  are  the 
products  of  its  labors.  As  we  traverse  with  ease  and  safety  the  viaduct  that  spans 
the  valley,  which  lies  between  two  sections  of  our  own  city,  we  appreciate  the 
triumph  of  the  engineering  art  and  the  skill  and  ability  of  our  own  townsmen, 
Strong.  Morse  and  Miller,  who  have  proven  themselves  "Masters  of  the  situa- 
tion." We  gladly  welcome  their  brethren  in  convention  here  assembled,  and  trust 
their  sojourn  with  us  may  be  both  pleasant  and  profitable.  It  affords  me  pleasure 
in  the  name  and  behalf  of  the  citizens  of  Cleveland  to  tender  to  you  the  freedom 
of  the  city. 

The  Chairman,  Gen.  T.  G.  Ellis,  responded  as  follows  : 

Mr.  Mayor — In  the  name  of  the  American  Society  of  Civil  Engineers,  allow  me 
to  return  to  you  our  sincere  thanks  for  this  cordial  reception.  The  courtesies  ex- 
tended to  us  by  the  members  of  the  Society  residing  in  Cleveland,  and  by  others 
of  your  citizens,  as  shown  in  the  progamme  arranged  by  the  local  committee,  aie, 
let  me  assure  you,  highly  appreciated.     We  shall  return  to  our  homes  with  our 
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hearts  filled  with  pleasure  by  the  kindness  of  our  welcome,- and  our  minds  stored 
with  knowledge  by  what  we  have  seen. 

Again  let  me  thank  you  for  our  cordial  welcome  to  your  beautiful  city. 

Charles  Paine,  of  Cleveland,  was  then  chosen  as  Permanent  Chair- 
man of  the  Convention,  and,  on  taking  the  chair,  referred  to  the  fact 
that  while  there  were  sixty  civil  engineers  in  Cleveland,  that  number 
represented  only  a  fraction  of  the  engineering  talent  concentrated  there, 
it  being  in  fact  a  city  of  mechanical  engineers.  All  these  members  of 
our  profession  welcomed  the  Convention  to  the  city  with  great  enthu- 
siasm, and  had  been  so  kind  in  the  tender  of  invitations  to  visit  the 
mauy  points  of  engineering  interest  that  the  Committee  had  been  much 
embarrassed  in  arranging  the  details  for  the  few  days  at  its  disposaL 

After  referring  to  the  geological  position  of  the  city  and  the  pro- 
gramme prepared  for  excursions,  he  called  the  Convention  to  order  to 
proceed  to  business. 

John  Bogart  was  then  chosen  to  act  as  Secretary  of  the  Convention, 
and  George  W.  Dresser  as  Deputy  Secretary. 

The  roll  was  then  called,  and  the  following  members  and  guests  were 
found  in  attendance.* 

Members  of  the  Society. — E.  R.  Andrews,  Boston  ;  James  Archbald, 
Scranton,  Pa. ;  Theodore  Allen,  St.  Louis  ;  Geo.  D.  Ansley,  Montreal ; 
W.  H.  Bradley,  F.  Brooks,  Boston;  John  W.  Bacon,  Danbury,  Conn. ;  H. 
D.  Blunden,  John  Bogart,  New  York;  C.  B.  Brush,  Hoboken,  N.  J. ;  C.  E. 
Broadhead,  Hickory  Run,  Pa. ;  E.  N.  Beebout,  Canton,  Ohio ;  G.  Bous- 
caren,  Cincinnati ;  W.  R.  Relknap,  Louisville  ;  D.  W.  Cunningham, 
Grantville,  Mass. ;  J.  P.  Cotton,  Newport,  R.  L  ;•  O.  Chanute,  F.  Col- 
lingwood,  Theodore  Cooper,  New  York ;  W.  B.  Coffin,  Elmira,  N.  Y. ; 
M.  Coryell,  Lambertville,  N.  J.  ;  E.  S.  Chesbrough,  Chicago ;  C. 
Constable,  Rockwood,  Tenn. ;  George  W.  Dresser,  New  Y'ork ;  Charles 
Davis,  Alleghany  City,  Pa. ;  C.  Wheeler  Durham,  Chicago  ;  Fred,  de 
Funiak,  Louisville,  Ky.;  S.  C.  Ellis,  Boston;  C.  D.  Elliott,  Somerville, 
Mass.  ;  Theo.  G.  Ellis,  Hartford,  Conn. ;  Thomas  Egleston,  C.  E. 
Emery,  New  York  ;  H.  Earnshaw,  Cincinnati ;  John  E.  Earley,  Flor- 
ence, Ala. ;  E.  A.  Flint,  Boston  ;  C.  E.  Fowler,  New  Haven,  Conn. ;  Clark 
Fisher,  Trenton,  N.  J. ;  Charles  H.  Fisher,  Albany,  N.  Y. ;  J.  F.  Flagg, 
Meadville,  Pa.;  C.  G.  Force,  Jr.,  Cleveland,  Ohio  ;  H.  Fladd,  St.  Louis; 
B.  Godwin,  New  York ;  F.  Graff,  Philadelphia,  A.  Gottlieb,  Pittsburgh, 
Pa.  ;  J.  M.  Goodwin,  Sharpsville,  Pa.  ;  Alex.  Gordon,  Hamilton,  O.; 
A.  B.  HiD,  New  Haven,  Conn. ;  R.  Hering,  Philalelphia  ;  J.  E.  Hilgard, 
Washington,  D.  C.  ;  J.  W.  HiU,  Cincinnati ;  J.  H.  Harlow,  Pittsburgh, 
Pa.  ;  T.  S.  Hardee,  B.  M.  Harrod,  New  Orleans,  La.  ;  W.  E.  Kelley, 
New  Brunswick,  N.  J.  ;  M.  W.  Kingsley,  Cleveland  ;  John  Kennedy, 
Montreal ;  T.  C.  Keefer,  Ottawa,  Canada ;  D.  J.  Lucas,  Corry,  Pa.  ; 
Charles  Latimer,  Cleveland,  O.  ;  T.  D.  Lovett,  Winton  Place,  O. ;  W. 

*Thia  list  include!  those  who  arrlTed  at  the  ConvenUon  later. 
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H.  Lotz,  Chicago ;  Charles  Macdonald,  Geo.  S.  Morison,  Chas.  H. 
Myers,  New  York ;  D.  N.  Melvin,  New  Springville,  Staten  Island, 
N.   Y.  ;  J.  R.  Maxwell,  Newark,  Del.  ;  I).  E.  McComb,  Washington, 

D.  C.  ;  N.  M.  McDowell,  AUeghany  City,  Pa.  ;  Wm.  Metcalf,  Pitts- 
burgh, Pa. ;  C.  S.  Maurice,  Athens,  Pa.  ;  B.  F.  Morse,  Cleveland,  O. ; 
W.  E.  Merrill,  Cincinnati ;  W.  F.  Merrill,  Peoria,  HI.  ;  John  Mac- 
Leod, Louisville,  Ky.  ;  E.  P.  North,  F.  O.  Norton,  New  York ;  W.  J. 
NicoUs,  Baltimore;  R.  M.  Newman,  Jackson,  Mich.  ;  Alfred  Noble, 
Detroit,  Mich. ;  G.  B.'  Nicholson,  Cincinnati  ;  W.  H.  Paine,  New  York ; 
Charles  Paine,  Cleveland,  O. ;  P.  A.  Peterson,  Montreal ;  Wm.  Rotch, 
Fall  River,  Mass. ;  Thomas  Rodd,  Pittsburgh,  Pa. ;  R.  L.  Read,  Cincin- 
nati ;  H.  B.  Richardson,  New  Orleans  ;  W.  H.  Searles,  New  York  ;  E. 
Sweet,  Jr.,  Albany,  N.  Y.;  S.  L.  Smedley,  Philadelphia  ;  F.  Slataper, 
Pittsburgh,  Pa.  ;  T.  R.  Scowden,  S.  Sheldon,  C.  H.  Strong,  Cleveland, 
O.  ;  H.  E.  Stevens,  St.  Paul,  Minn. ;  C.  Shaler  Smith.  St.  Louis ;  W. 
Sooy  Smith,  May  wood,  HI. ;  E.  N.  K.  Talcott,  Morgan  Park,  111.  ;  E.  B. 
Van  Winkle,  New  York ;  F.  O.  Whitney,  Boston ;  J.  Whitney,  Cam- 
bridge, Mass. ;  W.  H.  Wiley,  W.  E.  Worthen,  New  York  ;  J.  Whitelaw, 
Cleveland,  O. ;  H.  F.  Walling,  Marietta,  O. ;  F.  C.  Weir,  Cincinnati ;  D. 
J.  Whittemore,  Milwaukee,  Wis.  ;  T.  J.  Whitman,  St.  Louis  ;  S. 
Whinery,  Wheeler,  Ala. 

VismsG  Engineebs,— E.  C.  Appleton,  Geo.  H.  Crafts,  T.  W.  Davis^ 
H.  L.  Eaton,  F.  L.  Fuller,  F.  A.  May,  William  Watson,  Boston ;  E.  S. 
Davis,  Lowell,  Mass.  ;*  H.  Constable,  L.  M.  Haupt,  L.  C.  Madeira,  Phi- 
ladelphia ;t  Geo.  H.  Frost,  New  York  ;  A.  Wolcott,  Chicago  ;t  N.  P. 
Bowler,  C.  F.  Brush,  Cleveland,  O. ;  H.  R.  Bradbury,  London,  England; 
H.  M.  Claflen,  J.  D.  Crehore,  Cleveland,  O.;  D.  Le  Roy  Dresser,  New 
York  ;  Jorgen  Dahl,  Christiana,  Norway  ;    G.  Geuder,  Cleveland,  O. ;  C. 

E.  Greene,  Ann  Arbor,  Mich. ;  F.  Hind,  Watertown,  N.  Y. ;  J.  F.  Holla- 
way,  Cleveland,  O. ;  Wm.  Kent,  Pittsburgh,  Pa.;  J.  N.  Enapp,  Cleve- 
land, O.;  Thos.  B.  Lee,  Newark,  N.  J.;   M.  D.  Leggett,  Cleveland,  O.; 

F.  A.  Mahan,  Pittsburgh,  Pa. ;  A.  G.  Mordecai,  Cleveland,  O. ;  A.  Meri- 
wether, M.  Meriwether,  Memphis,  Tenn. ;  M.  W.  Niven,  Hoboken,  N.  J. ; 
A.  H.  Porter,  M.  E.  Rawson,  W.  P.  Rice,  Cleveland,  O. ;  E.  A.  Rudiger, 
St.  Marys,  O. ;  E.  H.  Talbott,  Chicago ;  J.  Wainwright,  A.  M.  Welling- 
ton, M.  C.  Youngloye,  Cleveland,  O. 

On  motion,  the  following  Committee  was  appointed  to  determine  the 
order  of  presentation  of  papers  and  of  discussions  :  O.  Chanute,  of  New 
York,  W.  E.  Merrill,  of  Cincinatti,  John  Kennedy,  of  Montreal. 

A  communication  was  presented  from  the  Union  Club  of  Cleveland, 
tendering  a  reception  on  the  evening  of  June  19th.  On  motion,  this  in- 
vitation was  accepted. 

•  Member!  Boston  Society  Civil 'Engineers, 
t  Members  Engineers  Clnb  of  Philadelphia. 
I  Members  Engineers  Club  of  the  Northwest. 
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A  paper  bv  K  Sweet,  Jr.,  subject :  **  The  Engineering  problems  in- 
Tolved  in  the  proposed  improvement  of  the  Erie  Canal,  by  increasing 
the  depth  of  its  channel  one  foot;"  was  read  by  the  anthor,  and  discussed 
by  C.  H.  Fisher,  Theodore  Allen,  William  Watson,  O.  Bonscaren  and 
the  author. 

A  paper  by  Alfred  Noble,  subject :  **  Experiments  with  appliances 
for  testing  cement,'*  was  read  by  the  author,  and  the  subject  was  dis- 
•cussed  by  D.  J.  Whittemore,  F.  Oollingwood,  W.  Sooy  Smith,  D.  W. 
Cunningham,  J.  H.  Harlow,  C.  Latimer,  F.  O.  Norton,  A.  Noble,  and,  by 
letter,  F.  Rinecker. 

Second  Session. — The  Convention  resumed  its  session  at  8  p.  m. 

Professor  C.  F.  Brush  made  an  address  upon  the  electric  light,  which 
was  illustrated  by  the  stereopticon. 

A  paper,  by  C.  G.  Force,  Jr.,  subject:  "Design  and  Construction 
Table  for  Egg-shaped  sewers,**  was  read  by  the  author,  and  illustrated 
by  the  Stereopticon. 

A  graphic  chart,  systematically  showing  the  accounts  of  a  railway, 
was  presented,  illustrated  by  the  Stereopticon  and  explained  by  Charles 
Latimer. 

A  paper,  by  Charles  Macdonald,  subject :  **The  Construction  of  the 
Ocean  Pier  at  Coney  Island,'*  was  presented,  illustrated  by  the  Stereop- 
ticon, and  read  by  the  author.  It  was  discussed  by  C.  Shaler  Smith, 
J.  Whitelaw,  G.  W.  Dresser,  C.  B.  Brush,  and  the  author. 

The  specifications  for  the  Glasgow  Steel  Bridge  were  then  read  by 
the  author,  W.  Sooy  Smith,  and  discussed  by  W.  H.  Paine,  G.  Bons- 
caren, A.  Gottlieb,  Wm.  Kent,  C.  Macdonald,  W.  Metcalf,  C.  G.  Force, 
F.  Collingwood,  and  the  author. 

Third  Session. —The.  Convention  resumed  its  session  at  10  a.  m., 
Wednesday,  June  18th. 

The  Committee  to  determine  the  order  of  presentation  of  papers  and 
of  discussions,  submitted  the  following  resolutions,  which  were  adopted  : 

Resolved,  that  in  order  to  expedite  business,  each  speaker  be  limited 
to  ten  minutes,  unless  by  consent  of  the  Convention. 

Resolved,  that  discussions  on  published  papers  shall  take  precedence 
of  new  papers,  so  far  as  practicable. 

A  paper  by  Charles  E.  Emery,  subject:  "Flexure  and  Transverse 
Resistance  of  Beams,'*  was  read  by  the  author,  and  discussed  by  William 
Kent. 

A  paper,  by  F.  Collingwood,  describing  the  progress  of  the  work  on 
the  New  York  and  Brooklyn  Bridge,  was  read  by  the  author. 

A  discussion  of  th^  published  papers  on  the  subject  of  the  relative 
quantities  of  material  in  Bridges  of  different  kinds  of  various  heights, 
was  presented  by  Charles  E.  Emery. 

The  published  papers  on  the  subject  of  the  theoretical  resistance  of 
railroad  curves,  were  discussed  by  J.  F.  Flagg,  S.  Whinery,  and  W.  H. 
Searleau 
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The  published  paper  by  Edward  P.  North,  subject :  "  The  Construc- 
tion and  Maintenance  of  Roads,"  was  discussed  by  Charles  B.  Brush, 
C.  Shaler  Smith,  G.  Bouscaren,  E.  B.  Van  Winkle,  and  by  letters,  F. 
Lavoinne,  of  Auxerre,  Francse ;  F.  Rinecker,  of  Wurzburg,  Germany ; 
and  Charles  Douglas  Fox,  of  London,  England. 

Fourth  Session. — The  regular  meeting  of  the  Society  was  held 
Wednesday  evening,  June  18th  (see.  page  30  ante).  At  the  close  of  the 
regular  meeting  the -Convention  resumed  its  session  and  proceeded  to 
the  business  prescribed  by  Section  24  of  the  By-Laws  :  **At  the  An- 
nual Convention  a  Nominating  Committee  of  five  members,  not  oflBcere 
of  the  Society,  shall  be  appointed  by  the  Convention. " 

Nominations  were  made,  and  a  ballot  being  taken,  the  following 
members  were  appointed  by  the  Convention  as  the  Nominating  Com- 
mittee : 

Thomas  S.  Hardee,  of  New  Orleans,  La.  ;  Thomas  C.  Keefer,  of  Ot- 
tawa, Canada;  Charles  Paine,  of  Cleveland,  Ohio;  Thomas  .J.  Whit- 
man of  St.  Louis,  Mo. ;  Joseph  P.  Davis,  of  Boston,  Mass. 

On  motion  of  W.  E.  Merrill,  the  following  resolution  was  adopted  : 

Resolved,  fiat  the  President  of  the  Society  be  requested  to  establish 
such  relations  with  the  authorities  at  Washington,  who  print  public 
documuents  as  will  enable  the  members  of  this  Society  to  procure 
engineering  documents  on  the  best  terms. 

Fifth  Session. — The  Convention  resumed  its  session  at  10  a.  m., 
Thursday,  June  19th. 

The  discussion  of  the  published  paper  on  the  construction  and  main- 
tenance of  roads  was  resumed  and  continued  by  D.  E.  McComb,  E.  R. 
Andrews,  C.  Shaler  Smith,  G.  Bouscaren,  G.  D.  Ansley,  E.  S.  Ches- 
brough,  A.  B.  Hill,  J.  E.  Hilgard,  H.  Fkd,  M.  Merriwether,  B.  F. 
Morse  and  the  author,  E.  P.  North. 

The  published  paper  by  John  Bogsurt,  subject,  **  The  permanent 
way  of  railways  in  Great  Britain  and  L:eland,  with  special  reference  to 
the  use  of  timber  preserved  and  unpreserved,"  was  discussed  in  a  paper 
read  by  E.  R.  Andrews,  and  the  subject  further  discussed  by  C.  Lat- 
mer,  E.  Sweet,  Jr.,  Wm.  Watson,  T.  Egleston,  C.  Paine,  J.  Kennedy 
and,  by  letter,  E.  W.  Bowditch. 

Oh  motion,  it  was 

Resolved,  that  the  Convention  recommend  the  appointment  of  a 
Standing  Committee  on  the  Preservation  of  Timber.  (See  Proceedings, 
page  31  ante.) 

A  discussion  of  the  published  papers  on  the  subject,  "Brick  Arches 
for  Large  Sewers,"  was  presented  in  a  letter  from  C.  Herschel,  and  the 
subject  further  discussed  by  R.  Hering. 
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The  published  paper  by  James  B.  Francis,  subject,  "  The  distribu- 
tion of  rain  fall  during  the  great  storm  of  October,  1869,"  was  dis- 
cussed by  W.  Rotch. 

The  subject  of  a  comparison  of  Standard  Measures,  English,  French 
and  United  States  was  presented  by  abstracts  from  a  paper  by  A.  S.  C. 
Wurtele  and  discussed  by  J.  E.  Hilgard,  T.  G.  Ellis  and  C.  Latimer. 

The  published  paper  by  John  W.  HiU,  subject,  "Cushioning  the 
reciprocating  parts  of  Steam  Engines,"  was  discussed  by  C.  E.  Emery 
and  the  author,  J.  W.  Hill. 

The  published  paper  by  D.  McN.  Staufifer,  subject,  **The  use  of 
compressed  air  in  Tubular  foundations  and  its  appUcation  at  South 
Street  Bridge,  Philadelphia,"  was  discussed  by  F.  Collingwood. 

The  published  papers  by  R.  Hering,  subject,  "The  Flow  of  Water 
in  Small  Channels,  after  Ganguillet  and  Eutter, "  was  discussed  in  a 
pax>er,  sent  with  a  letter,  by  C.  H.  Swan,  and  further  discussed  by  R. 
Hering. 

A  paper  by  John  Kennedy,  subject,  "The  Improvement  of  the  St. 
Lawrence  River,"  was  read  by  the  author. 

The  following  unpublished  papers  were  presented  during  the  Con- 
vention, but  not  read  on  account  of  the  want  of  time  after  the  conclu- 
sion of  the  discussions  on  published  papers  : 

Brazil,  its  Railways  and  Water  Communications,  W,  Milnor  Roberts. 
The  South  Pass  Jetties — the  consolidation  and  durability  of  the  works, 
with  description  of  the  Concrete  Blocks  and  other  constructions  of  the 
p€U5t  year.     Max  E.  Schmidt. 

Discussion  on  the  South  Pass  Jetties.     H.  D.  Whitcomb. 
Notes  as  to  Construction   and  Operation  of  the  Railroad  over  the 
Raton  Mountains,  Col.,  and  the  Construction  and  Performance  of  the 
Locomotives  thereon.     James  D.  Burr. 

The  Flow  of  Water  in  Rivers.     De  Volson  Wood. 
Stability  of  Stone  Structures.     Wm.  H.  Searles. 
Wind  Pressure.     F.  Collingwood. 
Cadastral  Maps  in  Ohio.     H.  F.  Walling. 

Additional  notes'on  the  Submarine  Telephone.     Chas.  W.  Raymond. 
The  following  resolutions  were  adopted  : 

Resolved,  that  the  Convention  desires  to  express  its  hearty  appre- 
ciation of  and  thanks  for  the  great  kindness,  attention  and  forethought 
of  the  Local  Committee  in  making  preparations  and  carrying  out  the 
many  details  of  arrangements  for  this  Convention. 

Resolved,  that  the  warmest  thanks  of  this  Convention  be  tendered  to 
the  Mayor  and  other  authorities  of  the  City  of  Cleveland,  to  its  citizens 
and  to  the  city  press,  as  well  as  to  the  various  manufacturing  and  other 
establishments  which  we  have  visited,  for  their  kind  attentions  and  hos- 
pitality, which  have  made  this  Convention  one  of  the  plesantest  and 
most  successful  which  the  Societv  has  ever  held. 
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Besolved,  that  the  thanks  of  the  Convention  be  extended  to  Mr. 
Charles  Paine  for  the  able  and  courteous  manner  in  which  he  has  pre- 
sided over  its  deliberations. 

Resolved,  that  the  thanks  of  the  Convention  be  extended  to  the 
Managers  of  Railways  and  other  lines  of  Transportation  who  have 
extended  facilities  for  enabling  the  members  to  visit  the  Convention  and 
return  to  their  homes. 

Resolved,  that  the  thanks  of  the  Convention  are  extended  to  the 
Committee  which  has  so  well  discharged  its  duties  in  preparing  and 
presenting  the  report  regarding  the  Paris  Exposition  and  our  exhibits 
there. 

Adjourned. 


Very  complete  arrangements  were  made  by  the  Local  Committee  for 
the  time  occupied  in  the  regular  sessions  above  reported.  The  visits  to 
the  many  points  of  engineering  interest  in  Cleveland  and  its  immediate 
vicinity  were  so  managed  as  to  give  to  the  members  of  the  Society  and 
their  guests  quite  as  full  information  in  regard  to  the  many  industrial 
and  mechanical  works  of  the  city  as  the  time  allowed.  The  excursions 
after  the  close  of  the  Convention  were  also  of  great  interest,  and  were 
fully  enjoyed. 

The  members  of  the  Cleveland  Local  Committee  were  :  Charles 
Paine,  Chairman ;  S.  Sheldon,  Charles  H.  Strong,  T.  R.  Scowden, 
John  Whitelaw,  E.  T.  Scovill,  Charles  Latimer,  B.  F.  Morse,  J.  Newell, 
M.  W.  Kingsley ;  C.  G.  Force,  Jr.,  Sec*y  and  Treas. 

The  general  programme  for  each  day  was  printed  in  pocket  form, 
with  a  monogram  of  the  Society  on  the  cover.  It  was  distributed  to 
members  and  guests,  and  was  as  follows : 

AMERICAN   SOCIETY  OF  CIVIL  ENGINEERS. 


ELEVENTH   ANNUAL   CONVENTION. 


The  headquarters  of  the  Society  will  be  at  the  Forest  City  House,  Monu- 
mental Park.  The  Meetings  of  the  Society  will  be  held  in  the  City  Council 
Chamber,  City  Hall,  on  Superior  Street,  East  of  the  Park,  three  minutes'  walk 
from  the  Society  headquarters.  Take  the  elevator  in  the  main  entrance.  City 
Hall.  By  the  courtesy  of  the  City  Council  the  Council  Chamber  is  placed  at  the 
disposal  of  the  Society. 

The  Local  Committee  on  Convention  request  each  member  and  invited  guest 
to  call  at  the  rooms  of  the  Committee  at  headquarters  inmediately  on  arrival. 

The  members  are  requested,  as  soon  as  possible  after  their  arrival,  to  signify 
to  the  Secretary  which  of  the  Excursions  he  proposes  to  join,  and  whether  accom- 
panied by  ladies. 
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Ladies  accompanyiDg  Members  and  Guests  are  invited  to  join  all  tbe  Excur- 
sions, except  on  Wednesday  afternoon. 

Tuesday,  June  17. 

Convention  will  be  called  to  order  at  10  a.  m.  Hon.  R.  R.  Herrick,  Mayor  of 
Cleveland,  will  welcome  the  Society  in  behalf  of  the  citizens  of  Cleveland.  Ses- 
sion.    Adjournment.     Dinner, 

In  the  afternoon,  leaving  the  hotel  at  2  o'clock,  an  excursion  in  charge  of  Mr. 
B.  F.  Morse.  City  Civil  Engineer,  will  be  made  to  the  Cleveland  Viaduct;  thence 
to  the  Reservoir  and  Pumping  Works  of  the  Cleveland  Water  Works;  at  this 
point  the  party  will  be  in  charge  of  Mr.  John  Whitelaw,  Chief  Engineer  of  the 
Water  Works  Department  Returning,  will  visit  the  Telegraph  Supply  Com- 
pany's Works,  Nos.  145  and  147  St.  Clair  street.  Here  the  party  will  be  in 
charge  of  Hon,  M.  D.  Leggett.  President  of  the  Company,  assisted  by  Professor 
Charles  T.  Brush,  the  inventor  of  the  Brush  Electric  Lamp  and  the  Brush 
Dynamo-Electric  Machine.  Prof.  Brush  will  have  a  machine  taken  apart  and  one 
in  operation,  and  will  explain  the  working  of  his  apparatus. 

The  excursion  will  end  with  a  drive  to  the  Union  Steel  Screw  Company's 
Works,  by  the  way  of  Euclid  avenue.  Here  the  party  will  be  in  charge  of  Mr. 
J.  A.  Bidwell,  Superintendent  of  the  Works.  Returning,  wUl  visit  the  private 
grounds  of  J.  H.  Wade,  Esq.,  owner  of  Euclid  and  Case  avenues,  thence  by  the 
way  of  Prospect  street  to  the  hotel. 

At  7:45  p.  m.,  the  regular  Society  Meeting,  to  which  the  public  is  invited. 
The  acting  President  of  the  Society  will  deliver  an  address,  giving  a  summary  of 
Engineering  progress  during  the  preceding  years. 

WEDNK6DAY,    JUNE    18. 

Mr,  Charles  H.  Strong,  Manoffer  of  Uu  Day, 

The  Convention  will  be  called  to  order  at  10  a.  ii.  Session.  Adjournment — 
Dinner. 

In  the  afternoon  there  will  be  an  excursion  to  some  of  the  manufacturing 
establishments  of  the  city,  by  way  of  the  Cleveland  <t  Pittsburg  and  Atlantic  A 
Great  W^estem  Railroads.  Special  train  will  leave  the  Union  Passenger  Depot  at 
2  P.M.,  arriving  at  the  Otis  Iron  and  Steel  Company's  Works  at  2:05.  Here  the 
party  will  be  in  charge  of  Hon.  Charles  A.  Otis,  President  of  the  Otis  It*on  and 
Steel  Company.  Leaving  at  2:25,  will  arrive  at  the  St.  Clair  Street  Crossing  2:28 ; 
from  here  Mr.  H.  M.  Claflin,  President  of  the  Cleveland  Bridge  and  Car  Works, 
will  escort  the  party  to  the  works  ot  that  company ;  thence  in  charge  of  Mr.  Zenas 
King,  President  of  the  King  Iron  Bridge  and  Manufacturing  Company,  to  the 
works  of  this  company,  making  a  short  stop  at  the  Novelty  Iron  Works,  Thomas 
R.  Reeves,  President.  Leave  St.  Clair  Street  Crossing  at  8 ;  arrive  at  the  Cleveland 
Rolling  Mill  Co.'s  Works  at  3:20.  Here  the  party  will  be  in  charge  of  Mr.  Henry 
Chisholm,  President  of  the  company,  assisted  by  Mr.  Willson  Chisholm,  Superin- 
tendent of  the  Newburgh  Works.  Thence  by  way  of  the  A.  <fe  G.  W.  R.  R., 
special  train,  leaving  at  4:35,  will  arrive  at  the  works  of  the  Standard  Oil  Co.  at 
4'.50.    Here  the  party  will  be  met  by  Mr,  A.  M.  McGregor,  Superintendent  of  the 
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Besolved,  that  the  thanks  of  the  Convention  be  e^ 
Charles  Paine  for  the  able  and  conrteous  manner  in  w 
sided  over  its  deliberations. 

Resolyed,  that  the  thanks  of  the  Convention  be 
Managers  of  Bailways  and  other  lines  of  Transpt 
extended  facilities  for  enabling  the  members  to  visit  t 
return  to  their  homes. 

Resolved,  that  the  thanks  of  the  Convention 
Committee  which  has  so  well  discharged  its  dut 
presenting  the  report  regarding  the  Paris  Exposi 
there. 

Adjourned. 


Very  complete  arrangements  were  made  In 
the  time  occupied  in  the  regular  sessions  alx^' 
the  many  points  of  engineering  interest  in  ( ' 
vicinity  were  so  managed  as  to  give  to  tlu^  » 
their  guests  quite  as  full  information  in  it 
and  mechanical  works  of  the  city  as  the  tii 
after  the  close  of  the  Convention  were  al- 
fully  enjoyed. 

The  members   of  the  Cleveland   I^o 
Paine,  Chairman ;    S.   Sheldon,  Charles 
John  Whitelaw,  E.  T.  Scovill,  Charles  I 
M.  W.  Kingsley  ;  C.  G.  Force,  Jr.,  Sim 

The  general  programme  for  each  < 
with  a  monogram  of  the  Society  on 
members  and  guests,  and  was  as  folln 

AMERICAN   SOCIETY  " 

ELEVENTH     VN  N 

The  headquarters  of  the  Society 
mental  Park.  The  Meetings  of  th.- 
Chamber,  City  Hall,  on  Superior  ^t 
from  the  Society  headquarters,  la 
Hall.  By  the  courtesy  of  th(^  Cit\  < 
disposal  of  the  Society. 

The  Local  Committee  on  Com- 
to  call  at  the  rooms  of  the  Conuijit  i-  ' 

The  members  are  requested,  a- 
to  the  Secretary  which  of  the  ICxc  - 
panted  by  ladies. 


.    [.  iiailway; 

.  .  r.  (  .  <t  I.  liail- 

,     roa<)ies  and  pro- 

^;.  S.  U.  K.,  will  leave 

,;tiuL.  S.  cfeM.  S.  R.  R-. 
j.arty. 


.  ^iJent,  has  tendered  a  recep- 
,.  Club  Il.mse.  N'o.  417  Euclid 
arters,  Thursday  evening,  June 
Me  can  lake  the  Prospect  street 

Euclid  avenue. 
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'   \    coal  fieldp. 

■  iVi  Great 

^ar  hoist 

arrive  at 

10:25  A.  M. 

.a  Company 

Youngstown 

ngatown  have 

of  interest  in 

Mr.  Chauncy  An- 
.ill  leave  Youngs- 

rris,  Superintendent 


.  V  Coal  Fields  may  tal;e 
;  ut  Bradford  at  5:1«  p.  m. 
.iinect  with  the  main  line 

10  A.  M.  and  make  close  con- 

at  11:39  p.  m. 


.  rn  members  and  others  wishing 
the  regular  trains,  connecting  at 


angecl  by  the  above  programme, 

whore  a  descent  was  made  into  the 

wn  was  then  visited,  and  industrial 

..  st  examined.     The  Society  and  its 

a  by  a  committee  of  the  citizens  of 

party  then  visited  Niagara  Falls. 

I  District  at  Bradford,  Pa.,  where,  under 

i*s  Newell,  the  operations  of  drilling  and 

endeavoring  to  recover  tools  lost  in  the 

Tlie  use  of  natural  gas   for  heating  and 

16th  (the  day  previous  to  the  Convention), 

.  i.ibers  of  the  Society  and  their  guests,  en  route 

,t    Pittsburgh,  Pa.     Here  they  were  met  by  the 

at  city,  and  first  visited  the  works  at  Davis  Lsland, 

til  of  movable  dams  is  in  course  of  construction 
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Besolved,  that  the  thanks  of  the  Convention  be  extended  to  Mr. 
Charles  Paine  for  the  able  and  eourteous  manner  in  which  he  has  pre- 
sided over  its  deliberations. 

B^olved,  that  the  thanks  of  the  Convention  be  extended  to  the 
Managers  of  Railways  and  other  lines  of  Transportation  who  have 
extended  facilities  for  enabling  the  members  to  visit  the  Convention  and 
return  to  their  homes. 

Resolved,  that  the  thanks  of  the  Convention  are  extended  to  the 
Committee  which  has  so  well  discharged  its  duties  in  preparing  and 
presenting  the  report  regarding  the  Paris  Exposition  and  our  exhibits 
there. 

Adjourned. 


Very  complete  arrangements  were  made  by  the  Local  Committee  for 
the  time  occupied  in  the  regular  sessions  above  reported.  The  visits  to 
the  many  points  of  engineering  interest  in  Cleveland  and  its  immediate 
vicinity  were  so  managed  as  to  give  to  the  members  of  the  Society  and 
their  guests  quite  as  full  information  in  regard  to  the  many  industrial 
and  mechanical  works  of  the  city  as  the  time  allowed.  The  excursions 
after  the  close  of  the  Convention  were  also  of  great  interest,  and  were 
fully  enjoyed. 

The  members  of  the  Cleveland  Local  Committee  were  :  Charles 
Paine,  Chairman ;  S.  Sheldon,  Charles  H.  Strong,  T.  R.  Scowden, 
John  Whitelaw,  E.  T.  Scovill,  Charles  Latimer,  B.  F.  Morse,  J.  Newell, 
M.  W.  Kingsley ;  C.  G.  Force,  Jr.,  Sec'y  and  Treas. 

The  general  programme  for  each  day  was  printed  in  pocket  form, 
with  a  monogram  of  the  Society  on  the  cover.  It  was  distributed  to 
members  and  guests,  and  was  as  follows ; 

AMERICAN   SOCIETY  OF  CIVIL  ENGINEERS. 


ELEVENTH    ANNUAL   CONVENTION. 


The  headquarters  of  the  Society  will  be  at  the  Forest  City  House,  Monu- 
mental Park.  The  Meetings  of  the  Society  will  be  held  in  the  City  Council 
Chamber,  City  Hall,  on  Superior  Street,  East  of  the  Park,  three  minutes'  walk 
from  the  Society  headquarters.  Take  the  elevator  in  the  main  entrance.  City 
Hall.  By  the  courtesy  of  the  City  Council  the  Council  Chamber  is  placed  at  the 
disposal  of  the  Society. 

The  Local  Committee  on  Convention  request  each  member  and  invited  guest 
to  call  at  the  rooms  of  the  Committee  at  headquarters  irimediately  on  arrival. 

The  members  are  requested,  as  soon  as  possible  after  their  arrival,  to  signify 
to  the  Secretary  which  of  the  Excursions  he  proposes  to  join,  and  whether  accom- 
panied by  ladies. 
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Ladies  accompanying  Members  and  Guests  are  invited  to  join  all  tbe  Excur- 
sions, except  on  Wednesday  afternoon. 

Tuesday,  Jume  17. 

Convention  will  be  called  to  order  at  10  a.  m.  Hon.  R.  R.  Herrick,  Mayor  of 
Cleveland,  will  welcome  the  Society  in  behalf  of  the  citizens  oi  Cleveland.  Ses- 
sion.    Adjournment.     Dinner. 

In  the  afternoon,  leaving  the  hotel  at  2  o'clock,  an  excursion  in  charge  of  Mr. 
B.  F.  Morse.  City  Civil  Engineer,  will  be  made  to  the  Cleveland  Viaduct;  thence 
to  the  Reservoir  and  Pumping  Works  of  the  Cleveland  Water  Works ;  at  this 
point  the  party  will  be  in  charge  of  Mr.  John  Whitelaw,  Chief  Engineer  of  the 
"Water  Works  Department  Returning,  will  visit  the  Telegraph  Supply  Com- 
pany's Works,  Nos.  145  and  147  St.  Clair  street.  Here  the  party  will  be  in 
charge  of  Hon.  M.  D.  Leffgett.  President  of  the  C<»mpany,  assisted  by  Professor 
Charles  T.  Brush,  the  inventor  of  the  Brush  Electric  Lamp  and  the  Brush 
Dynamo-Electric  Machine.  Prof.  Brush  will  have  a  machine  taken  apart  and  one 
in  operation,  and  will  explain  the  working  of  his  apparatus. 

The  excursion  will  end  with  a  drive  to  the  Union  Steel  Screw  Company's 
Works,  by  the  way  of  Euclid  avenue.  Here  the  party  will  be  in  charge  of  Mr. 
J.  A.  Bidwell,  Superintendent  of  the  Works.  Returning,  will  visit  the  private 
grounds  of  J.  II.  Wade,  Esq.,  owner  of  Euclid  and  Case  avenues,  thence  by  the 
way  of  Prospect  street  to  the  hotel. 

At  7:45  p.  m.,  the  regular  Society  Meeting,  to  which  the  public  is  invited. 
The  acting  President  of  the  Society  will  deliver  an  address,  giving  a  summary  of 
Engineering  progress  during  the  preceding  years. 

WEDNESDAY,    JUNK    18. 

Mr.  Charles  H.  Strong,  MaruMgtr  of  Vie  Day, 

The  Convention  will  be  called  to  order  at  10  a.  m.  Session.  Adjournment — 
Dinner. 

In  the  afternoon  there  will  be  an  excursion  to  some  of  the  manufacturing 
establishments  of  the  city,  by  way  of  the  Cleveland  <t  Pittsburg  and  Atlantic  A 
Great  "Western  Railroads.  Special  train  will  leave  the  Union  Passenger  Depot  at 
2  P.M.,  arriving  at  the  Otis  Iron  and  Steel  Company's  Works  at  2:05.  Here  the 
party  will  be  in  charge  of  Hon.  Charles*  A.  Otis,  President  of  the  Otis  Iron  and 
Steel  Company.  Leaving  at  2:25,  will  arrive  at  the  St.  Clair  Street  Crossing  2:28 ; 
from  here  Mr.  H.  M.  Claflin,  President  of  the  Cleveland  Bridge  and  Car  Works, 
will  escort  the  party  to  the  works  ot  that  company ;  thence  in  charge  of  Mr.  Zenas 
King,  President  of  the  King  Iron  Bridge  and  Manufacturing  Company,  to  the 
works  of  this  company,  making  a  short  stop  at  the  Novelty  Iron  Works,  Thomas 
R.  Reeves,  President.  Leave  St.  Clair  Street  Crossing  at  8 ;  arrive  at  the  Cleveland 
Rolling  Mill  Co.'s  Works  at  3:20.  Here  the  party  will  be  in  charge  of  Mr.  Henry 
Chisholm,  President  of  the  company,  assisted  by  Mr.  Willson  Chisholm,  Superin- 
tendent of  the  Newburgh  Works.  Tiience  by  way  of  the  A.  <fe  G.  W.  R.  R., 
special  train,  leaving  at  4:35,  will  arrive  at  the  works  of  the  Standard  Oil  Co.  at 
4:50.     Hero  the  party  will  be  met  by  Mr.  A.  M.  McGregor,  Superintendent  of  the 


Digiti 


ized  by  Google 


50 

Manufacturing  Department  of  the  Standard  Oil  Co.,  assisted  by  Mr.  W.  P.  Cowen, 
Superintendent  of  the  company's  works  at  Cleveland. 

Leaving  the  Standard  Oil  Co.'s  Works  at  6:00,  will  arrive  at  the  Union  Pas- 
senger Depot  at  6:30,  and  at  the  hotel  at  6:50. 

By  the  courtesy  of  the  officers  of  the  C.  A  P.  and  the  A.  <fe  G.  W.  R.  R's, 
special  trains  will  be  run  for  the  accommodation  of  the  excursion  party. 

The  locomotive  whistle  will  be  sounded  five  minutes  before  leaving  each  stop- 
ping point. 

During  the  stay  at  the  various  points  the  movements  of  the  party  will  be 
directed  by  the  Manager  of  the  Day,  giving  his  signal  with  a  policeman's  whistle. 

By  invitation  of  Miss  Sarah  E.  Fitch,  President  of  the  Women's  Christian 
Association,  an  opportunity  will  be  given  the  ladies  to  visit  some  of  the  benevo- 
lent institutions  of  the  city.  Carriages  will  be  in  waiting  at  the  hotel  at  2:30 
p.  u. 

Session  and  business  meeting  at  7:46  p.  m. 

THURSDAY,    JUNE    19. 

There  will  be  a  social  meeting  of  the  Society  at  10  a  m.,  at  the  City  Council 
Chamber. 

Two  excursions  have  been  provided  for  this  afternoon. 

Excursion  on  the  lake.     John  Whttelaw,  manager. 

By  the  courtesy  of  Captain  L.  A.  Pierce,  agent  of  the  Michigan  Central  R.  R. 
Line  of  Steamers,  there  will  be  an  excursion  on  the  steamer  Citt/  of  Detroit,  Cap- 
tain William  McKay.  Invitations  have  been  extended  to  members  of  the  prt»fe5- 
sion  and  others  to  join  this  excursion  accompanied  by  ladies. 

Members  joining  this  excursion  will  leave  the  hotel  at  1:45  p.  m.  in  carriages, 
arriving  at  wharf  No.  23  East  River  street  1:55,  The  boat  leaves  at  2  p.  m.,  return- 
ing at  6  p.  M.  On  the  way  out  the  steamer  will  sail  around  the  Water  Works 
Crib,  and  if  the  weather  is  favorable  an  opportunity  will  be  given  by  those  who 
wish  to  land  and  examine  the  work. 

Excursion  to  Berea  and  Amherst  Stone  Quarries.     Charles  Paihe,  manager. 

Those  who  wish  to  visit  these  stone  quarries  will  leave  the  hotel  at  2  p.m., 
and  the  Union  Depot  at  2:15  p.  m..  thence  by  way  of  the  C.  C.  C.  <fe  I.  Railway; 
will  arrive  at  Berea  at  2:4^  p.  m.,  change  to  open  cars  and  go  into  the  Berea  Qunr 
ries,  under  the  guidance  of  Mr.  Frank  Ford,  Chief  Engineer,  C.  C.  C.  <fc  L  Rail* 
way.  Returning  to  Berea  Station  at  3:45  p.  m.,  take  excursion  coaches  and  pro- 
ceed to  Amherst  Quarries.  Returning  by  way  of  L.  S.  <fe  M.  S.  R.  R..  will  leave 
Amherst  at  6  p.  m.,  and  arrive  at  the  Union  Depot  at  7  p.  m. 

By  the  courtesy  of  the  officers  of  the  C.  C.  C  <fe  I.  and  the  L.  S.  A  M.  S.  R.  R-, 
a  special  train  will  be  run  for  the  accommodation  of  the  party. 

RBOBFTION. 

The  Union  Club  of  Cleveland,  S.  L.  Mather,  President,  has  tendered  a  recep- 
tion to  the  Society  and  its  invited  guests,  at  the  Club  House,  No,  417  Euclid 
avenue,  nbout  five  minutes'  walk  from  the  headquarters,  Thursday  evening,  June 
19,  commencing  at  8  o'clock.  Those  wishing  to  ride  can  take  the  Prospect  street 
cars  in  front  of  the  hotel  direct  to  the  entrance  on  Euclid  avenue. 
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FBIDAT,   JUNE    20. 

Charles  Latimer,  Manager  of  (he  Daif. 

On  this  day  an  excursion  will  be  made  to  the  Mahoning  Valley  coal  fields. 
The  party  will  Jeave  the  hotel  in  carriages  at  7:40  a.  m.»  and  the  Atlantic  <fe  Great 
Western  depot  at  8  a.  m.  ;  arrive  at  Leavittsburgh  at  9:20  a.  m.  ;  here  a  car  hoist 
and  transfer  may  be  witnessed.  Leave  Leavittsburgh  at  9:40  a.  m.  ;  arrive  at 
Vienna  Junction  at  10:15  a.  m.,  and  arrive  at  Church  Ilill  coal  mines  at  10:25  a.  m. 
Here  the  party  will  be  in  charge  of  Mr.  John  Tod.  President  of  the  Coal  Company 
of  Tod,  Morris  <fe  Co.  Leave  Church  Hill  at  11:25  a.  m.  ;  arrive  at  Youngstown 
at  11:45  A.  M. ;  headquarters  at  the  Tod  House.  The  citizens  of  Youngstown  have 
provided  dinners  for  the  party  and  carriages  for  drives  to  points  of  interest  in 
Youngstown  and  vicinity  during  the  afternoon. 

During  the  stay  in  Youngstown  Mr.  Robert  McCurdy  and  Mr.  Chauncy  An- 
drews will  direct  the  movements  of  the  party.  Returning,  will  leave  Youngs- 
town at  4:50  p.  m.     Arrive  at  Cleveland  at  7:15  p.  m. 

The  excursion  train  will  be  under  the  direction  of  J.  M.  Ferris,  Superintendent 
of  the  M.  D.  of  the  A.  A  G.  W.  R.  R. 

BRADFORD   OIL   DISTRICT. 

Members  not  desiring  to  go  into  the  Mahoning  Valley  Coal  Fields  may  take 
the  7:10  a.  m.  express  on  the  A.  tfe  G.  W.  R.  R.,  arriving  at  Bradford  at  5:15  p.  m. 
Leaving  Bradford  at  2:20  r.  m.  on  the  next  day,  can  connect  with  the  main  line 
going  east  at  3  p.  m.  For  the  west  leave  Bradford  at  10  a.  m.  and  make  close  con- 
nections, or  at  4  p.  M.  and  connect  with  the  main  line  at  11:39  p.  m. 

NIAGARA     FALLS. 

Arrangements  have  been  made,  by  which  eastern  members  and  others  wishing 
to  visit  tb"  ^alls.  may  leave  Cleveland  on  any  of  the  regular  trains,  connecting  at 
Buffa]  •  f  .1-  Niagara  Falls. 


A  large  party  left  Cleveland,  as  arranged  by  the  above  programme, 
for  the  Mahoning  Valley  Coal  Fields,  where  a  descent  was  made  into  the 
Great  Church  Hill  Mine.  Youngstown  was  then  visited,  and  industrial 
works  of  much  engineering  interest  examined.  The  Society  and  its 
guests  were  hospitably  entertained  by  a  committee  of  the  citizens  of 
Youngstown.     A  number  of  the  party  then  visited  Niagara  Falls. 

Another  party  visited  the  Oil  District  at  Bradford,  Pa.,  where,  under 
the  kind  guidance  of  Mr.  Charles  Newell,  the  operations  of  drilling  and 
tubing  oil  wells,  pumping  oil,  endeavoring  to  recover  tools  lost  in  the 
wells,  etc.,  were  inspected.  The  use  of  natural  gas  for  heating  and 
cooking  was  abjo  observed. 

On  Monday  morning,  June  16th  (the  day  previous  to  the  Convention), 
a  large  number  of  the  members  of  the  Society  and  their  guests,  en  route 
for  Cleveland,  arrived  at  Pittsburgh,  Pa.  Here  they  were  met  by  the 
members  resident  in  that  city,  and  first  visited  the  works  at  Davis  Island, 
where  a  lock  and  system  of  movable  dams  is  in  course  of  construction 
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Manufacturing  Department  of  the  Standard  Oil  Co.,  assisted  by  Mr.  W.  P.  Coxren, 
Superintendent  of  the  company's  works  at  Cleveland. 

Leaving  the  Standard  Oil  Co.'s  Works  at  6:00,  will  arrive  at  the  Union  Pas- 
senger Depot  at  6:30,  and  at  the  hotel  at  6:50. 

By  the  courtesy  of  the  officers  of  the  C.  A  P.  and  the  A.  &  G.  W.  R.  R's, 
special  trains  will  be  run  for  the  accommodation  of  the  excursion  party. 

The  locomotive  whistle  will  be  sounded  five  minutes  before  leaving  each  stop- 
ping point. 

During  the  stay  at  the  varions  points  the  movements  of  the  party  will  be 
directed  by  the  Manager  of  the  Day,  giving  his  signal  with  a  policeman's  whistle. 

By  invitation  of  Miss  Sarah  E.  Fitch,  President  of  tlie  Women's  Christian 
Association,  an  opportunity  will  be  given  the  ladies  to  visit  some  of  the  benevo- 
lent institutions  of  the  city.  Carriages  will  be  in  waiting  at  the  hotel  at  2:30 
p.  u. 

Session  and  business  meeting  at  7:45  p.  m. 

THURSDAY,    JUNE    19. 

There  will  be  a  social  meeting  of  the  Society  at  10  a  m.,  at  the  Cit}-  Council 
Chamber. 

Two  excursions  have  been  provided  for  this  afternoon. 

Excursion  on  the  lake.     John  Whitelaw,  manager. 

By  the  courtesy  of  Captain  L.  A,  Pierce,  agent  of  the  Michigan  Central  R.  R. 
Line  of  Steamers,  there  will  be  an  excursion  on  the  steamer  Citi/  of  Detroit,  Cap- 
tain William  McKay.  Invitations  have  been  extended  to  members  of  the  pr(»fe«- 
sion  and  others  to  join  this  excursion  accompanied  by  ladies. 

Members  joining  this  excursion  will  leave  the  hotel  at  1:45  p.  m.  in  carriages, 
arriving  at  wharf  No.  23  East  River  street  1:55.  The  boat  leaves  at  2  p.  m.,  return- 
ing at  5  p.  M.  On  the  way  out  the  steamer  will  sail  around  the  Water  Works 
Crib,  and  if  the  weather  is  favorable  an  opportunity  will  be  given  by  those  who 
wish  to  land  and  examine  the  work. 

Excursion  to  Berea  and  Amherst  Stone  Quarries.      Charles  Paine,  manager. 

Those  who  wish  to  visit  these  stone  quarries  will  leave  the  hotel  at  2  p.m., 
and  the  Union  Depot  at  2:15  p.  m..  ther)ce  hy  way  of  the  C.  C.  C.  <fe  L  Railway; 
will  arrive  at  Berea  at  2:45  p.  m.,  change  to  open  cars  and  go  into  the  Berea  Quar- 
ries, under  the  guidance  of  Mr.  Frank  Ford,  Chief  Engineer,  C.  C.  C.  <t  I.  Rail- 
way. Returning  to  Berea  Station  at  3:45  p.  m.,  take  excursion  coaches  and  pro- 
ceed to  Amherst  Quarries.  Returning  by  way  of  L.  S.  <fc  M.  S.  R.  R.,  will  leave 
Amherst  at  6  p.  m.,  and  ariive  at  the  Union  Depot  at  7  p.  m. 

By  the  courtesy  of  the  officers  of  the  C.  C.  C  &  I.  and  the  L.  S.  <t  M.  S.  R.  R.. 
a  special  train  will  be  run  for  the  accommodation  of  the  party. 

RBOEPTION. 

The  Union  Club  of  Cleveland,  S.  L.  Mather,  President,  has  tendered  a  recep- 
tion to  the  Society  and  its  invited  guests,  at  the  Club  House.  No,  417  Euclid 
avenue,  about  five  minuter'  walk  from  the  headquarters,  Thursday  evening,  June 
19,  commercing  at  8  o'clock.  Those  wishing  to  ride  can  take  the  Prospect  street 
cars  in  front  of  the  hotel  direct  to  the  entrance  on  Euclid  avenue. 
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FRIDAY,   JUNE    20. 

Charles  Latimer,  Manager  of  the  Bat/. 

On  this  day  an  excursion  will  be  made  to  the  Mahoning  Valley  coal  field?. 
The  party  will  ^leave  the  hotel  in  carriages  at  7:40  a.  m.,  and  the  Atlantic  <fe  Great 
Western  depot  at  8  a.  m.  ;  arrive  at  Leavittsburgh  at  9:20  a.  m.  ;  here  a  car  hoist 
and  transfer  may  be  witnessed.  ■  Leave  Leavittsburgh  at  9:40  a.  m.  ;  arrive  at 
Vienna  Junction  at  10:15  a.  m.,  and  arrive  at  Church  Hill  coal  mines  at  10:25  a.  m. 
Here  the  party  will  be  in  charge  of  Mr.  John  Tod,  President  of  the  Coal  Company 
of  Tod,  Morris  &  Co.  Leave  Church  Hill  at  11:25  a.  m.  ;  arrive  at  Youngstown 
at  11:46  a.  m.  ;  headquarters  at  the  Tod  House.  ThecUizens  of  Youngstown  have 
provided  dinners  for  the  party  and  carriages  for  drives  to  points  of  interest  in 
Youngstown  and  vicinity  during  the  afternoon. 

During  the  stay  in  Youngstown  Mr.  Robert  McCurdy  and  Mr.  Chauncy  An- 
drews will  direct  the  movements  of  the  party.  Returning,  will  leave  Youngs- 
town at  4:50  p.  m.     Arrive  at  Cleveland  at  7:15  p.  m. 

The  excursion  train  will  be  under  the  direction  of  J.  M.  Ferris,  Superintendent 
of  the  M.  D.  of  the  A.  &  G.  W.  R.  R. 

BRADFORD   OIL   DISTRICT. 

Members  not  desiring  to  go  into  the  Mahoning  Valley  Coal  Fields  may  take 
the  7:10  a.  m.  express  on  the  A.  &  G.  W.  R.  R..  arriving  at  Bradford  at  5:15  p.  m. 
Leaving  Bradford  at  2:20  p.  m.  on  the  next  day,  can  connect  with  the  main  line 
going  east  at  3  p.  m.  For  the  west  leave  Bradford  at  10  a.  m.  and  make  close  con- 
nections, or  at  4  p.  M.  and  connect  with  the  main  line  at  11:39  p.  m. 

NIAGARA     FALLS. 

Arrangements  have  been  made,  by  which  eastern  members  and  others  wishing 
to  visit  thf»  "alls,  may  leave  Cleveland  on  any  of  the  regular -trains,  connecting  at 
Buffa!  •  f  »i  Niagara  Falls. 


A  large  party  left  Cleveland,  as  arranged  by  the  above  programme, 
for  the  Mahoning  Valley  Coal  Fields,  where  a  descent  was  made  into  the 
Great  Church  Hill  Mine.  Youngstown  was  then  visited,  and  industrial 
works  of  much  engineering  interest  examined.  The  Society  and  its 
guests  were  hospitably  entertained  by  a  committee  of  the  citizens  of 
Youngstown.     A  number  of  the  party  then  visited  Niagara  Falls. 

Another  party  visited  the  Oil  District  at  Bradford,  Pa.,  where,  under 
the  kind  guidance  of  Mr.  Charles  Newell,  the  operations  of  drilling  and 
tubing  oil  wells,  pumping  oil,  endeavoring  to  re-cover  tools  lost  in  the 
wells,  etc.,  were  inspected.  The  use  of  natural  gas  for  heating  and 
cooking  was  also  observed. 

On  Monday  morning,  June  16th  (the  day  previous  to  the  Convention), 
a  large  number  of  the  members  of  the  Society  and  their  guests,  en  route 
for  Cleveland,  arrived  at  Pittsburgh,  Pa.  Here  they  were  met  by  the 
members  resident  in  that  city,  and  first  visited  the  works  at  Davis  Island, 
where  a  lock  and  system  of  movable  dams  is  in  course  of  construction 
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hy  the  United  States  Government.  The  operations  in  progress  and  the 
plans  for  completion  were  explained  by  Lieut.  F.  A.  Mahan,  United 
States  Engineers,  and  James  H.  Harlow,  member  of  the  Society. 

The  Edgar  Thomson  Steel  Works  were  also  visited,  and  the  details  of 
the  works,  which  were  in  fnll  progress,  were  inspected. 

The  new  engines  at  the  pump  houses  of  the  City  Water  Works  of 
Pittsburgh,  were  also  examined. 


July  2d,  1879.— The  Society  met  at  8  p.  m.  William  E.  Worthen  in 
the  chair. 

Ballots  for  admission  to  membership  were  canvassed,  and  the  following 
were  declared  elected  as  members  :  James  A.  Burden,  of  Troy,  N.  Y., 
and  William  G.  M.  Thomson,  of  Welland,  Ontario,  Canada. 

The  death,  on  Sunday,  June  8th,  1879,  at  Cincinnati,  of  James  E. 
Bell^  member  of  the  Society,  was  announced,  and  the  President  was 
authorized  to  appoint  a  committee  to  prepare  a  memoir  of  the  deceased. 

The  Board  of  Direction  reported  the  designation  of  William  E. 
Worthen  to  attend  the  tests  of  turbines,  in  accordance  with  the  resolu- 
tion of  the  Society  of  June  4th,  1879.  In  case  of  inability  to  serve  by 
Mr.  Worthen,  the  designation  of  Charles  E.  Emery,  as  an  alternate,  was 
announced. 

A  Paper  by  W.  Milnor  Roberts,  on  the  subject  of  Brazil,  its  Railway 
and  Water  Communications,  was  read  by  the  Secretary,  and  discussed 
by  members  present. 

July  16th,  1879.— The  Society  met  at  8  p.  m.  Thomas  C.  Clarke  in 
the  chair. 

A  Paper  by  De  Volson  Wood,  subject,  "  The  Flow  of  Water  in 
Rivers,'*  was  read  by  the  Secretary,  and  discussed  by  Messrs.  Clarke, 
Cooper,  North,  J.  F.  Ward,  and  Yardley. 


LIST  OF  NEW  BOOKS  ON 

ENGINEERTNO    AND    TECHNOLOGY. 


Alphabets.  Pocket  Book,   Including  Church  Arches,  VouBSOir  Arches   applied  to   Stone 

Text.     Egyptian,     Egyptian      Perspective,  Bridges,    Tunnels.    Domes   and     Qroined 

French,  French  Antique,  French  Renais-  Arches.    William  Cain,  C.  £.      New  York, 

ftauce,  German  Text,  Italic,  Italian  Shaded.  16mo.    No.  42  Science  Series.     Fern  Nm- 

Italian  Hairline,  Monograms,  Old  English.  trana.    $0.50. 

Old  Roman,    Open   Roman.    Open  Stone,  Architecture.  Cottages  :  How  to  Arrange  and 

Ornamental.  Roman.  Latin.  Rustic,  Tuscan.  Build  them  to   Ensure  Comfort.  Economy 

kc.    New  York.    Spans.    $0.20.  and  Health.    With  Hints  on  Fittings  and 

y^remometer.  On  the  Determination  of  the  Furniture,  by  a  Sanitary  Reformer.    Illas* 

Constants  of    the    Cup   Anemometer,  by  trated  by  Woodcuts  and  Plates.    (Ready  to 

Experiments    with   a   Whirlin;r   Machine.  Hand  Guides.)  Post.  8 to,  pp.  200.  London. 

From  the  Philosophical  Transactions  of  the  Bemrose.    3s.  6d . 

Royal  Society.    Part  2.    1878.    4to.    T.  R.  Boiler.  The  Kitchen  Boiler  and  Water  Pipes, 

icobinson.    London.    TnUmtr.    5b.  A  few  words  on  their   arrangement  and 
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management ;  more  eepeoially  tbeir  treat* 
mcDt  during  fToet.  and  bow  to  arold  explo- 
•iona.  By  H.  Qrlmsbaw.  New  York  and 
London.    8to.    Spont.    $0.40. 

Bricklaying,  Budimenta  of  practical . 

(Weales  Series.)  8d  ed.  London.  12mo. 
Crosby  Lockwcod.    la.  6d. 

Chromatica,  Modem ,  with  applicationa 

to  Art  and  Industry.  Ogden  N.  Hood,  Prof, 
of  Physics,  Col.  ColL,  New  York.  12mo. 
Appietons.    (Announcement.) 

Cleopatra's  Heedle— The  Obelisk  of  Alexan- 
dria :  Its  Acquiaitlon  and  Removal  to  Eng- 
land described.  By  Lient.tOeneral  Sir  J.  E. 
Alexander.  Kt.  C.  B.  London.  8to.  Chatto 
d  Windut,    2s.  6d. 

Coal,  A  Rndimentan^  Treatise  on  Coal  and 
Coal  Mining.  W.Warrington  Smith.  Lon- 
don.   12mo.    Croiby  Loekwood.    4a. 

,  Coal  Mines  Inspection  :  Its  History 

and  Beenlts.  R.  Nelson  Boyd.  London. 
8to.     W.  H,  AU^.    14s. 

Comatock  Lode,  Its  History.  John  A.  Church, 
£.  M..  Prof,  of  Mining.  Ohio  State  UniT. 
New  York.    4to.     Wilry,    $6.00. 

Drainage,  Hinta  on  House  Drainage,  for 
Ownera,  Occupiers  and  Builders.  Henry 
Ongh.  London  and  New  York.  8vo. 
Spmu.    $0.20. 

Electric  Light,  The in  its  practical 

application.  P<^et  Higgs,  A.  I.  C.  E. 
London  and  New  York.  8to,  illns.  ^S^pofu. 
$3.50. 

Engineers— Proceedings  of  the  Association  of 
Monlclpal  and  Sanitory  Engineers  and  Sur- 
Teyors.  VoL  V.  1877-8.  Ed.  by  C.  Jones. 
London.    8vo.    Spont.    $4.25 

The  Executive  Departments  of  the  United 
States  at  Washington.  A  comprehensive 
view  of  the  power,  functions  and  duties  of 
the  heads  of  Departments,  bureaus  and 
diviaiona  at  Waahington,  aa  prescribed  by 
law  and  regulations  ;  together  with  a 
description  in  detail  of  the  organization  of 
each  ;  also  a  sketch  in  detail  of  the  imprac- 
tical operations  in  the  transactions  of  public 
affairs,  and  of  business  with  the  people.  By 
Webster  Elmes.  Washington.  12mo.  W. 
H.  dt  O.  H.  Mmrriton,     $4.00. 

Filtration  of  PoUble  Water.  W.  Bipley 
Nichols.  New  York.  8vo.  Van  Nottrasid. 
$1.50. 

Foundationa  and  Foundation  Walls,  for  all 
dasaes  of  Buildlngf  ;  Pile  Driving.  Build- 
ing Stones  and  Bricks,  Fier  and  wall  Con- 
struction, Mortars,  Limes,  Cements.  Con- 
cretes, StuccoB,  etc.  By  O.  T.  Powell. 
With  Treatise  by  Frodlc  Baumann.  New 
York.  8vo,  iUus.  BiekneU  <*  Ccmttodc. 
$150. 

Qas  Analyaia,  The  Oas  Analyst's  Manual.  By 
F.  W.  Hartley.  A.  I.  C.  E.  Will  conUln 
description  of  Apparatus,  Standard  Burn- 
ers, etc.,  and  instructions  for  the  Testing 
of  the  mnminating  Powers,  Pnrl^,  Speci- 
fic Gravity,  eta,  of  Coal  Gas  ;  together  with 
Tables  to  facilitate  calculations.  London. 
8vo.  llhis.    Spont.    $2.50. 

Oas  Measurement,   Correct .     O. 

Glover.  London  and  New  York.  8vo. 
Spont.    $0.40. 

Health,  How  to  get  strong  and  how  to  stay  so. 
W.  Blakie.  New  York.    16mo.  Harpert.  $1. 

Heat.  An  introduction  to  the  study  of  heat. 
J.  Hamblin  Smith.  6th  ed.,  rev.  and  enL 
London.    8vo.    Rivinatont.    3s. 

,  New  Determinations  of  the  Mechanical 

Equivalent  of  Heat    From  the  Philosophi- 


cal Transactions  of  the  Royal  Society.  Part 
2.  1878.  James  Prescott  Joule.  London. 
4to.     Trubner.    Ss. 

Levelling.  Hints  on  Levelling  Operations  as 
Applied  to  the  Reading  of  Distances  by  the 
Law  of  Perspective,  and  the  Saving  thereby 
of  Chainmen  in  a  Level  Survey.  With 
Remarks  on  the  other  Advantages  that  can 
be  gained  in  the  Survey  by  adopting  this 
Principle  in  the  nee  of  any  Ordinary  Level- 
ling Telescope  and  Staff.  W.  H.  Wells. 
London.    8vu.     Spont.     Is. 

Mechanics.  R.  Htawell  Ball.  London. 
(Science  Class  Bo«>ks.)  18mo  Longmant. 
Is.  6d. 

Metalliferous  Minerals.  Blines  and  Mining  ; 
A  treatise  on.  D.  C.  Davies.  London.  8vo. 
Crosby  Lockwood.    (Announcement.) 

Military  Law,  A  treatise  on and 

the  jurisdiction,  constitution  and  pro- 
cedure of  military  oourta  with  a  summary 
of  the  rules  of  evidence  as  applicable  to 
such  courts.  Lt.  Rollins  A.  Ives,  6th  Art. 
U.  8.  A.,  Prof,  of  Law,  U.  S.  M.  A.  New 
York.    8vo.     Van  Nottrand.     $4.00. 

Ordnance  Survey.  Report  for  1878.  Maps. 
BHtith  Govt.  Publicatum.    48.  6d. 

Plasterer's  Manual.  Cont.  Description  of  all 
tools  and  materials  used  in  plastering  ;  the 
appearance  and  action  of  every  variety  of 
time  and  cement ;  instructions  for  making 
all  kinds  of  mortar  ;  for  doing  aU  kinds  of 
plain  and  ornamental  plaatering ;  cistern 
building  ;  form  of  contract  ;  Useful  tables; 
recipes,  etc.  K.  Cameron.  New  York. 
16mo,  iUus.    BickneU  <£  Comstock.    $0.75. 

Railway  Accidents.  Inspector's roports.  Brit- 
itk  Govmt.  Pub.    5s.  9d. 

Signal  Arrangements.    Britith  Oovmt. 

Pub.    8d. 

Railway  reports.  American ;  collection  of 

all  reported  decisions  relative  to  railways. 
Vol.  11.  13,  14.  15.  16  (W.  W.  Ladd.  Jr.).  N. 
Y..  Cockroft  <*  Co.  1878-79.  Ea.  8'  shp., 
$6.00. 

Railways,  Narrow  Gauge.  C.  E.  Spooner 
London  and  New  York.  8vo,  Ulus.,  2d  ed. 
Spont.    $6. 

Record,  Annual,  of  Science  and  Industry  for 
1878.  Spencer  F.  Balrd.  New  York.  8vo. 
Harpers.    $2.00. 

Roads.  The  maintenance  of  Macadamized 
roads :  oonstructiou.  materials,  wear, 
spreading,  sweeping  and  scraping,  drain- 
age, watering,  re{MUrs  t>eyond  ordinary 
maintenance,  and  Management.  Thomas 
Codrington,  M.  I.  C.  E.  London  and  New 
York.    8vo.    Svons.    $2.50. 

Science  Index.  The.  A  Monthly  Guide  to  the 
contenta  of  Scientific  Periodicals:  consisting 
of  a  Classified  Alphabetical  List  of  the  tiUes 
and  authors  (if  known)  of  articles  of  scien- 
tific or  technical  interest  that  have  appeared 
in  periodicals  during  the  previous  month. 
Each  issue  will  comprise  about  60  quarto 
pages.  It  will  be  sold  only  by  subscrip- 
tion, payable  in  advance.  London  and  New 
York.    Spont.    Price  per  annum  $0. 

Scientific  papers.  Catalogue  of 1864-73. 

Compiled  by  the  Royal  Society  of  London. 
Vol.  8.,  royal  8vo.   Britith  Govmt.  Pub,  20s. 

Sewer  Gases :  their  nature  and  origin,  and 
how  to  protect  our  dwellings.  A.  de  Va- 
rona,  M.  D.  Brooklyn  Eagle  Book  Print. 
16mo.    $0.75. 

Smithsonian  Institution.  Documents  relative 
to  its  origin  and  history,  ed.  by  W.  J.  Rheea. 
Washington.  D.  C,  Smithsonian  Institution. 
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1879.  (Smithsonian  miscellaneous  collec- 
tion, 328.)    Cloth,  8vo. 

Society  of  Engineers.  Transactions,  1878; 
ed.  by  P.  F.  Nureey.  London  and  New 
York.     8vo.    Sporu.     $C.OO. 

Steam  Engine.  Corliss  Engine  and  Allied 
Steam  Motors  working  with  and  without 
Automatic  Variable  Expansion  Gear,  in* 
cludiug  the  latest,  most  approved  engine 
designs  of  all  countries,  with  special  refer- 
once  to  the  steam  engines  of  the  Paris  In- 
ternational Exhibition  of  1878.  For  engi- 
neers, machinists,  steam  users,  and  engi- 
neering colleges.  Translated  from  W.  H. 
Uhland's  work,  by  A.  Tolhausen,  Jr.,  C.  B. 
In  folio  and  4to.    Spotu.    (Announcement) 

8teeL  A  Treatise  on  Steel:  its  history,  raanu- 
flujture  and  uses.  By  J.  S.  Jeans,  Sec.  of 
the  Iron  and  Steel  Institute.  In  one  large 
volume,  8vo,  with  numerous  plates  and 
woodcuts.    SporiM.    (Announcement) 

Surveying.  Practice  in  Underground  Sur- 
veying and  advocacy  of  Contoured  Mining 
Plans.  W.  F.  Howard.  New  York.  8to, 
piate     Spom.    $0.80. 

Table,  Graphical  Computing  —  ;  Book  and 
chart  of  tables ;  book  contains  directions 
for  use  of  tables  which  author  asserts  will 
*'  enable  anybody,  without  calculation  and 
at  sight,"  to  multiply  or  divide  any  two 
numbers;  to  find  ad,  3 J,  or  5th  power  or 
root  of  any  number;  to  obtain  the  circum- 
ference or  area  of  any  circle;  to  multiply 
or  divide  by  the  sine,  cosine,  tangent  or  co- 
tangent of  any  arc;  to  reduce  feet  to  metres 
or  metres  to  feet  etc.,  etc.  Lt  W.  H.  Bix- 
by,  U.  S.  Engineers.  New  York.  16mo, 
chart     WiUff.    $0.76. 

Tables.  Mathematical  Tables  for  Trigono- 
metrical, Astronomical,  and  Nautical  Calcu- 
lations; to  which  is  prefixed  a  Treatise  on 
Logarithms,  by  Henry  Law,  0.  E.,  together 
with  a  series  of  Tables  for  Navigation  and 
Nautical  Astronomy,  by  J.  R.  Young,  for- 
merly Professor  of  Mathematics  in  Belfast 
College.  New  and  Revised  Edition.  Lon- 
don.   Crosby  Lockwood.    8s.  6d. 


Thames  Biver,  Prevention  of.  Floods.  Re- 
port and  evidence.  BrititK  GovwiL  Pub, 
Is.  6d. 

Tramways.  Report  and  Evidence.  BritiA 
GwnU.  Pub.    2s.  Id. 

War.  Course  of  Instruction  in  elements  of 
Art  and  Science  of  War,  for  use  of  cadets  in 
U.  S.  Military  Academy.  J.  B.  Wheeler. 
Prof.  Mil.  Acad.  New  York.  8vo,  lllu«. 
Van  Noslrand.    $1.75. 

War  Department.  History  of  War  Depart- 
ment U.  S. ;  with  biographical  sketches  of 
Secretaries.  L.  D.  Ingersoll.  Washington. 
8vo.    F.  B.  Mohun.    $3.50. 

Water.  House  Sanitation,  Water  Supply,  and 
Domestic  Filtration.  Some  Remarks  on 
the  Internal  Water  Supply  of  Dwellings, 
and  the  Best  Means  to  be  adopted  for  the 
removal  of  the  contuninations  which  re- 
suit  from  its  storage  in  tanks  and  dstems. 
With  description  of  the  Self-supplying 
aerated  (oxidising)  filter,  and  sketch  of 
Dwelling.  J.  B.  Denton.  London.  8vo. 
Spona.    6d. 

Weight  Calculator.  Being  a  series  of  tables 
exhibiting  at  one  reference  the  exact  value 
of  any  Weight  ftom  1  lb.  to  15  tons,  at  300 

{>rogres8ive  rates,  from  1  penny  to  168  shil- 
ings  per  cwt,  and  containing  186.000  di- 
rect answers,  which,  with  their  combina- 
tions oonsisting  of  a  single  addition  (mostly 
to  be  performed  at  sight),  will  afford  an 
aggregate  of  10.266,000  answers:  the  whole 
being  calculated  and  designed  to  ensure 
correctness  and  promote  dispatch.  By  Hen- 
ry Harben,  accountant  Sheffield,  author 
of  **  The  Discount  Guide."  Third  edition. 
London.  Royal  8vo.  Croiby  Lockwood. 
(Announcement) 
Weights  and  Measures  Act,  1878  (41  and  49 
Vict.,  Chap.  49)  ;  including  a  practical  sum* 
mary  of  the  Act  with  Notes  and  Cases,  to- 
gether with  the  memorandum  prefixed  to 
the  Act  &c ;  also  the  Bread  Act.  1836,  so 
far  as  it  relates  to  Weights  and  Measures. 
Slade  Butler.  12mo.  London.  Shaw  d 
Sons.    4s. 


»    » 


ADDITIONS  TO 

LIBRARY    AND     MUSEUM. 


From  American  Chemical  Society,  P. 
Cassamajor,  Secretary,  New  York  : 
Journal  of  the  Society,  Vol.  I,  Nos.  3  and  4. 

From  American  Iron  and  Steel  Associa- 
tion,  James   M.    Swank.    Secretary, 
Philadelphia : 
Annual  Report  of  the  Secretary  for  1878. 
Proceedings  of  the  Convention  of  Iron  and 
Steel    Mnnutacturent   and   Iron  Ore  Pro- 
ducers at  Pittsburgh,  Tuesday.  May  6th, 
1879. 

From  Administration  des  Pouts  et  Chau- 
sees.  Paris : 
Annales,  April,  1879. 

From  Edward  R.  Andrews,  Boston: 
Chimney    Construction.      R.    M.   Bancroft, 
London. 

From    Argentine    Scientific    Society. 
Don  Felix  Amorettl.  Secretary.  Buenos 
Ayres: 
Anales.    May,  1879. 


From  O.  Chanute.  New  York: 
General  Specifications  for  Iron  Bridges,  N.Y., 
L.  E.   &   W.  R.  R.  Co.      O.  Chanute,  Chief 
Engineer.    (Copies  for  distribution.) 
From  J.  James  R.  Croes,  Mew  York: 
Report  on  Additional  Water  Supply  for  the 
,  City  of  Newark.  N.  J.    By  J.  J.  R.  Croes  t 
Geo.  W.  HoweU.    March  6th,  1879. 

From  Joseph  P.  Davis,  City  Engineer, 
Boston: 
Fifteenth  Annual  Report  of  the  Overseers  of 
the  Poor  of  the  City  of  Boston  for  1878-9. 
From  J.  W.  Davis,  New  York: 
A  new  Centre  of  Gravity  Formula  of  general 
applicability. 

From  Dyckerhoff  and  Sdhne.  Berlin: 
Yerhandlungen   der   General  Versammlnng 
des  Vereius  deutsches'  Cement-Fabrikaten. 
Feb.  8d,  4th  and  5th,  1879. 

From  Engineers'  Club  of  Philadelphia: 
Proceedings  of  the  Club.    Vol.  I,  No.  3. 
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From  Franklin  InsMtate,  PhiUdelphU: 

Journal  of  the  Institate.  Jane  and  July,  1879. 
From  Gen.  George  8.  Greene,  New  York : 

Supplementary  Report  of  the  Committee  on 
Water  Supply  of  Brookline,  Maaa.,  with 
letter  of  Gen.  George  S-  Greene. 

From  Jamoa  H.  Harlow,  Pittaburgb,  Pa. : 

Eight  Photographa,  ahowlng  work  on  Davla 
Island  Dam,  Ohio  Rirer,  Pittsburgh. 

From  William  Haywood,  London,  Eng- 
land: 

Reports  in  reference  to  TarionB  Aspbalte  and 
wooden  pavements  In  the  City  of  London 
for  1873,  1874  and  1877. 

Beport  on  the  Accidents  to  Horses  on  Carriage- 
way pAvementa.    By  Wm.  Haywood. 

Beport  on  Experimental  Carriageway  Pave- 
ments  in  Moorgate  street,  London.  By  Wm. 
Haywood. 

Beports  of  the  Works  executed  by  the  Com- 
missioners  of  Sewers  of  London,  from  1871 
to  1877  InclusiTe. 

From  J.  E.  Hilgard.  Washington.  D.C.: 

Communication  from  the  Secretary  of  State 
in  reaponae  to  a  reaolution  of  the  House  of 
BepresentatiTes,  in  relation  to  the  Couren* 
tion  for  establishing  an  International 
Bureau  of  Weights  and  Measures. 

Beports  in  reference  to  the  adoption  of  the 
Metric  System. 

From  Gen.  A.  A.  Humphreys,  Chief  of 
Enfflneera,  U.S.A..  Washington,  D.C.: 

B«port  of  the  Chief  of  Engineers,  U.S.A.,  for 
1878.    (In  three  parts.) 

Beport  of  the  results  of  examination  of  Caney 
Pork  River,  and  of  Obey's  River,  Tennessee, 
and  of  a  survey  of  the  Cumberland  hiver. 
Kentucky.    Capt.  W.  B.  King.    (2  copies.) 

A  Communication  from  the  Commanding 
General.  Department  of  the  Missouri,  in- 
closing a  report  of  Explorations  in  and 
about  Pagosa  Springs.  Colorado.  Lieut.  C. 
A.  H.  McCauley.    (2  copies  ) 

Report  upon  United  States  Geographical  Sur- 
veys  west  of  the  lOUtb  Meridian.  Vol.  YI. 
Botany.    Lieut  George  M.  Wheeler. 

A  LettPr  of  the  Actii;g  Chief  of  Eugiueers,  in 
relation  to  the  conditioDa  and  estimates  for 
the  improvement  of  the  harbor  and  river  of 
Au  Sable,  on  the  western  shore  of  Lake 
Huron.    Gen.  H.  G.  Wright    (2  copies.) 

Information  in  relation  to  the  effect  produced 
by  the  dike  across  the  East  Harbor  In  et, 
at  Provincetown,  Mass.,  upon  the  deposit 
of  sand  in  Cape  Cod  Harbor,  at  the  mouth 
of  said  inlet  Gen.  H.  G.Wright  (2  copies.) 
From  Institution  of  Civil  Engineers, 
James  Forrest,  Secretary,  Loudon  : 

Minutes  of  Proceedings  of  the  luatitute. 
Volume  LVI. 

Abstracts  aod  papers  in  Foreign  Transactions 
aud  Periodicals. 

Technical  report  of  the  German  Railway 
Union.     Walter  R,  Browne. 

Irrigation  in  Ceylon.    Henry  Byrne. 

The  St.  Gothard  Tunnel.  (Second  paper.) 
Daniel  K.  Clark. 

The  construction  of  Heavy  Ordnance.  James 
A.  Longrldge. 

The  foundations  of  the  New  Capitol  at  Albany, 
N.  Y.    W.  J.  McAlpine. 

Movable  Bridges.    Jamea  Price. 

On  the  mapping  of  a  district  with  reference 
to  a  Ontrul  Meridian.    F.  P.  Washington. 
From  Institution  of  Mechanical  Engi- 
neers, Walter  R.  Browne,  Secretary, 
London  : 

Proceedings  of  the  Institate,  April,  1879. 


From  John  T.  Lansing,  Albany,  N.  Y. : 
Articles  of  Association  of  the  New  York  and 

Honduras  Company. 
The  Rosarlo  Mining  Company  of  Honduras, 

Central  America. 

From  Charles  Latimer,  Cleveland,  O. : 
Proceedings  of  the  Road  Masters  meeting  of 
the  Atlantic  and  Great  Western  Railway  held 
at  MeadviUe.  Pa.,  Nov.  14. 1878. 

From  New  York  Meteorological  Observ- 
atory, Daniel  Draper,  Central  Park, 
New  York  : 
Abstract  of  registers  New  York  Meteorolog' 
ical  Observatory  for  Januaty,    February, 
March  and  April,  1879. 

From  Minister  of  PubUc  Works,  \et- 
sailles,  France  : 
Porta  Maritimes  de  la  France,  Part  HL 

From  Ernest  Pontzen,  Paris,  France  : 
Memoire  sur  un  Nouveau  Belier  Aspirateur 
da  M.  de  Caligny  pouvant  tlrer  I'eau  de 
tontee  lee  profondeurs.  M.  O.  Ohemin. 
Paris,  lb79. 
Renseicuementa  economiquea  sur  Temploi 
des  Locomotives  a  air  oomprim6  pour  la 
traction  des  Tramways  et  des  Ohemina  de 
fer  aouterrains. 

From  New  York   Produce   Exchange, 
James    L.    Flint,    Secretary,     New 
York: 
Annual  Report  of  the  New  York  Produce  Ex- 
change for  1878. 

From  thA  Publishers,  Revue  Generate 
des  Chemins  de  fer,  Edgar  Monjean, 
Secretary,  Paris.  France: 
Revue  Generales  des  Chemins  de  fer,  March 
and  AprU,  1869. 

From  Society  of  Engineers,  Perry  F. 
Nursey.  Secretary,  London,  England: 
Transactions  of  the  Society  for  1878. 

From  Stevens  Institute  of  Technology, 
Hobokea,  N.  J.: 

Annual  Announcement  of  the  Institate  for 
1879.    (Several  Copies.) 

From  U.  S.  Light  House  Board,  Wash- 
ington, D.  C: 

List  of  Beacons,  Buoys,  Stakes  and  other  Day 
Marks  in  the  £ig  ith  Llffht  House  District 
Corrected  to  July  1st  1879.     (2  Copies  I, 

List  of  Towers,  Beacon",  Buoys,  Stakes  and 
oth^'r  Day  Marks  in  the  Fourth  Light  House 
District. 

From  U.  S.  Naval  Observatory,  Wash- 
ington, D.  C. : 

A  Catalogue  of  1,963  Stars  reduced  to  the  be- 
ginning of  the  year  1H50.  together  with  a 
Catalogue  of  290  Double  Stars  from  obser- 
vations made  at  Santiago,  Chili,  in  1850, 
'51.  '52.    B.  F.  Sands. 

Investigation  of  Corrections  to  Hansen's  Ta- 
bles of  the  Moou,  with  tables  for  their  ap- 
plication.   S.  Newcomb. 

On  the  Right  Ascensions  of  the  Equatorial 
Fundamoutal  Stars.    S.  Newcomb. 

Report  ol  the  Commission  on  site  for  Naval 
Observatory. 

Report  on  the  Difference  of  Loneitude  be- 
tween Washington  aud  Ogden,  Utah.  J.  R. 
Eastman. 

Report  on  the  Difference  of  Longitude  be- 
tween Washington  and  Detroit,  Mich. ;  Car- 
lin,  Nevada,  and  Austin,  Nevada.  J.  £. 
Eastman. 

Report  on  the  Difference  of  Longitude  b^ 
tween  Washingten  and  St  Louis.  Wm. 
Harkness. 
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Tables  of  iDstrumental  CoDstants  and  Cor-  meot  CommiasioD  for  year  ending  January 

rections  for  the  reduction  of  Transit  Ob-  31. 1870. 

•ervaUona.    J.  R.  EaBtman.  From  other  aources  : 

^J?  ^''i°*!?*if°l^*^?f*'u°l^"*®*"!!I^''®«"  Adeacrlption  of  the  Billerica  and   Bedford 

tigated   with   the   a6-luch    Equatorial.    8.  2-feet  gauge  Railroad. 

Newcomb.  The  American  Catalogue,  Vol.  1.  Authors  and 

From   Robert   Van    Buren,  Brooklyn,  titles.    Part  3,  Lenoir.    Bobbie. 

NY-  The  Library  Joumel.    Vol.  IV,  No.  6. 

Annual  Report  of  the  Board  of  City  Worka  of  New  Mode  of  Making  Foundations  and  An- 

Brooklyn  for  1878.  choring  Piles  in  unstable  bottoms  or  quick- 

sanda.    Charies  Pontes.  PatenU  e. 
From    H.    D.    Whltcomb.    Richmond,  Reports  of  the  Departments  of  the  Oovem- 
Va. :  ment  of  the  City  of  Cleveland  for  year  end- 
Annual  Report  of  the  James  River  Improve-  ing  December  31, 1877. 


THE  NORMAN  MEDAL. 

The  following  rules  have  been  adopted  by  the  Board  of  Direction, 
with  the  approval  of  the  donor  of  the  Medal  Fund,  George  H.  Norman, 
Member  and  Fellow  of  the  Society  : 

CODE  OF  RULES 

FOB  THB 

Award  of  the  Normal  Medal. 

L — Competition  for  the  Norm<in  Medal  of  the  American  Society  of 
Civil  Engineers  shall  be  restricted  to  Members  of  the  Society. 

n.— There  shall  be  one  gold  medal,  and  only  one,  struck  for  each  and 
every  fiscal  year  of  the  Society,  and  awarded  as  hereinafter  provided. 
The  dies  therefor  shaU  be  with  the  Superintendent  of  the  United  States 
Mint  at  Philadelphia,  in  trust  exclusively  for  the  above  purpose.  Such 
medal  shall  be  of  a  cost  equal  to  the  annual  interest  received  upon 
$1,000.00  of  the  Consolidated  Stock  of  the  City  of  New  York,  Certificate 
No.  179,  of  the  additional  new  Croton  Aqueduct  Stock  of  the  City  of 
New  York,  authorized  by  an  Act  of  the  Legislature  of  the  State  of  New 
York,  Chap.  230,  passed  April  15th,  1870,  dated  November  17th,  1873, 
now  held  in  trust  by  the  Treasurer  of  this  Society,  and  so  held  solely  for 
this  purpose,  and  shall  be  executed  upon  his  order. 

m. — All  original  papers  presented  to  the  Society  by  members  of  any 
class,  during  the  year  for  which  the  medal  is  awarded,  shall  be  open  to 
the  awards,  provided  that  such  papers  shall  not  have  been  previously 
contributed  in  whole  or  in  part  to  any  other  association,  nor  have 
appeared  in  print  prior  to  their  publication  by  the  Society,  nor  have 
been  presented  to  the  Society  in  any  previous  year. 

IV. — The  Board  of  Censors  to  award  the  Medal  shall  consist  of  three 
members  of  the  Society,  to  be  designated  by  the  Board  of  Direction. 
The  Secretary  of  the  Society  shall  act  as  Secretary  to  the  Board  of 
Censors. 
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v.— The  medal  shall  be  awarded  to  such  paper  as  the  said  Board  shall 
judge  to  be  worthy  of  special  commendation  for  its  merits  as  a  contribu- 
tion to  Engineering  Science,  not  merely  relatively  as  compared  with 
others  presented  during  the  same  year,  but  as  exhibiting  the  science, 
talent,  or  industry  displayed  in  the  consideration  of  the  subject  treated 
of,  and  for  the  good  which  may  be  expected  to  result  from  the  discus- 
sion and  the  inquiry. 

YL — In  case  no  paper  presented  during  the  year  shall  be  deemed  of 
sufficient  value  to  receive  an  award,  the  amount  of  the  interest  of  the 
fund  for  that  year  shall  be  expended  by  the  Board  of  Direction  in  the 
purchase  of  books,  to  be  o£fered  as  a  premium  for  the  second  best  paper 
in  the  next  year  in  which  more  than  one  paper  of  sufficient  value  may 
be  presented. 

Vll. — The  medal  year  shall  terminate  on  the  first  day  of  August,  and 
the  award  shall  be  announced  at  the  Annual  Meeting  in  November. 

Vlli. — The  Treasurer  of  this  Society  shall  cause  the  medal  to  be 
prepared  and  delivered  to,  or  deposited  to  the  order  of,  the  successful 
competitor,  within  two  months  after  the  Annual  Meeting  at  which  the 
same  shall  have  been  awarded. 


ANNOUNCEMENTS. 


At  the  Meeting  of  the  Sodetj  to  be  held 
ATignet  «th,  a  paper  by  Max  B.  Schmidt, 
member  of  the  Society,  will  be  prenented. 
■abject,  "The  South  Past  Jetties,  Notea  on 
the  conatrimion  and  durability  of  the  works, 
with  a  description  of  the  concrete  blocks  and 
other  oonstrnctions  of  the  last  year."  This 
paper  will  be  put  in  print  and  will  1  e  dis- 
cussed at  the  meeting  of  the  Society  to  be  held 
October  15th.  1879.  Advance  copies  of  the 
paper  will  be  sent  to  persons  who  will  contri- 
bute discussion. 

At  the  meeting  of  September  3d,  a  paper  by 
William  H.  Searles,  member  of  the  Society, 
subject.  ••  The  Stability  of  Stone  Structures," 
will  be  read  and  discussed. 

At  the  meeting  of  September  17th,  a  paper 
by  James  D.  Burr,  member  of  the  Society, 
subject,  ••  The  Construction  of  the  A.  T.  and 
S.  P.  R.  B.,  OTer  the  Katon  Mountains,"  will 
be  read  and  discussed.  At  the  same  meeting^ 
a  paper  by  Theodore  Cooper,  Member  of  the 
Society,  subject.  "The  use  of  Steel  for 
Bridges,"  will  be  read  and  discusied.    Ad- 


vance copies  of  these  papers  will  be  sent  to 
persons  who  desire  to  discuss  the  suliject. 

At  the  meeting  ot  October  1st.  the  paper 
No.  OLXXX  (Transactions  May  1879),  on  the 
Oonstruotion  and  Maintenance  of  Beads,  by 
Edward  P.  North,  member  of  the  Society,  and 
the  discussions  presented  on  the  same  at  the 
Convention  at  Cleveland  will  be  considered 
and  further  discussed.  Advance  copies  of 
these  discussions  will  be  furnished  to  persons 
desiring  to  discuss  the  subject. 

Discussion  on  each  of  these  subjects  is 
especially  invited.  The  Secretary  will  for- 
ward the  advance  copies  to  those  who  inform 
him  of  their  desire  to  discuss.  The  discus- 
sions may  be  presented  verbally  or  sent  to  the 
Secretary,  who  will  read  them  for  the  authors. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Convention  of  the  Society,  and 
ordered  printed  regularly  in  the  Society  pub- 
lications: 

Whereas,  the  metric  system  of  weights  and 
measures   is  now  extensively  used  abroad. 
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and  whereas  it  is  desirable  that  the  rdation 
of  the  units  of  diffsrlng  systems  be  made 
fkmilitr  to  all  by  comparison: 

BesoWed,  That  members  be  requested,  in 
papers  hereafter  presented  to  the  Society,  to 
write,  in  parenthesis,  weights  or  dimensions 
by  the  metric  system,  in  connection  with 
those  of  the  system  in  general  use. 

The  House  of  the  Society  is  at  IM  East 
Twentieth  street,  one  door  ftom  Fourth 
sTenue,  and  near  the   southwest  comer  of 


Qrameroy  Park.  It  is  open  from  nine  o'dodL 
A.M.  to  five  o'clock  P.M.  each  bnsinsss  day, 
except  Saturday,  when  it  ia  closed  at  three 
o'clock  P.M. 

The  Library  and  CouTersation  Booms  will 
also,  for  the  present,  be  open  eTery  nhniday 
evening,  from  l}i  to  10  p.  x.  Members  are 
iuTlted  to  arail  themselves  of  the  oppor* 
tunities.  siforded  on  Thursday  STenings  both 
for  consultation  of  books  and  periodicals,  sad 
for  conversation. 


Digiti 


ized  by  Google 


immcan  Ltkk  o|  |iml  tmmm. 


PROCEEDINGS. 


Vol.  V,    August,    1879. 
MINUTES    OF    MEETING  S, 

(Abstract of  sachMmaybe  of  general  interest  to  members.) 


OF  THE  SOCIETY. 

AuGT'ST  6th,  1879.— The  Society  met  at  8  p.  m.,  William  E.  Worthen 
in  the  chair.  Ballots  for  a<lmi.**8ion  to  membership  were  canvassed,  and 
the  following  were  declared  elected  :  As  Members,  James  H.  Cunning- 
ham, of  Milwaukee,  Wisconsin  ;  Frederick  H.  Lehnartz,  of  Portland, 
Oregon ;  and  John  M.  Titlow,  of  Philadelphia,  Pennsylvania ;  and  as 
Junior,  Oeorge  B.  Cornell,  of  New  York. 

The  death  on  July  17th,  1879,  at  Philadelphia,  of  Franklin  A.  Strat- 
ton.  Member  of  the  Society,  was  announced,  and  the  President  was 
authorize*!  to  appoint  a  committee  to  prepare  a  memoir  of  the  deceased. 

The  paper  by  Max  E.  Schmidt,  subject:  **The  South  Pass  Jetties,** 
which  was  presented  at  the  Convention  at  Cleveland,  was  read  by  the 
Secretary  and  discussed. 


THE    NORMAN    MEDAL 

The  following  rules  have  been  adopted  by  the  Board  of  Direction, 
with  the  approval  of  the  donor  of  the  Medal  Fund,  George  H.  Norman, 
Member  and  Fellow  of  the  Society: 

CODE  OF  EXILES 

FOR  THE 

Award  of  the  Norman  Medal. 

I. — Competition  for  the  Norman  Medal  of  the  American  Society  of 
Civil  Engineers  shall  be  restricted  to  Members  of  the  Society. 

n. — There  shall  be  one  gold  medal,  and  only  one,  struck  for  each  and 
every  fiscal  year  of  the  Society,  and  awarded  as  hereinafter  provided. 
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The  dies  therefor  shall  be  with  the  Superintendent  of  the  United  States 
Mint  at  Philadelphia,  in  trust  exclusively  for  the  above  purpose.  Such 
medal  shall  be  of  a  cost  equal  to  the  annual  interest  received  upon 
81,000.00  of  the  Consolidated  Stock  of  the  City  of  New  York,  Certificate 
No.  179,  of  the  additional  new  Croton  Aqueduct  Stock  of  the  City  of 
New  York,  authorized  by  an  act  of  the  Legislature  of  the  State  of  New 
York,  Chap.  230,  passed  April  15th,  1870,  dated  November  17th,  1873, 
now  held  in  trust  by  the  Treasurer  of  this  Society,  and  so  held  solely  for 
this  purpose,  and  shall  be  executed  upon  his  order. 

in. — All  original  papers  presented  to  the  Society  by  members  of  any 
class,  during  the  year  for  which  the  medal  is  awarded,  shall  be  open  to 
the  awards,  provided  that  such  papers  shall  not  have  been  previously 
contributed  in  whole  or  in  part  to  any  other  association,  nor  have 
appeared  in  print  prior  to  their  publication  by  the  Society,  nor  have 
been  presented  to  the  Society  in  any  previous  year. 

IV. — The  Board  of  Censors  to  award  the  Medal  shall  consist  of  three 
members  of  the  Society,  to  be  designated  by  the  Board  of  Direction. 
The  Secretary  of  the  Society  shall  act  as  Secretary  to  the  Board  of 
Censors. 

V. — The  medal  shall  be  awarded  to  such  paper  as  the  said  Board  shall 
judge  to  be  worthy  of  special  commendation  for  its  merits  as  a  contribu- 
tion to  Engineering  Science,  not  merely  relatively  as  compared  with 
others  presented  during  the  same  year,  but  as  exhibiting  the  science, 
talent,  or  industry  displayed  in  the  consideration  of  the  subject  treated 
of,  and  for  the  good  which  may  be  expected  to  result  from  the  discus- 
sion and  the  inquiry. 

VI. — ^In  case  no  paper  presented  during  the  year  shall  be  deemed  of 
sufficient  value  to  receive  an  award,  the  amount  of  the  interest  of  the 
fund  for  that  year  shall  be  expended  by  the  Board  of  Direction  in  the 
purchase  of  books,  to  be  offered  as  a  premium  for  the  second  best  paper 
in  the  next  year  in  which  more  than  one  paper  of  sufficient  value  may 
be  presented. 

VII. — The  medal  year  shall  terminate  on  the  first  day  of  August,  and 
the  award  shall  be  announced  at  the  Annual  Meeting  in  November. 

Vm. — The  Treasurer  of  this  Society  shall  ^cause  the  medal  to  be 
prepared  and  delivered  to,  or  deposited  to  the  order  of,  the  successful 
competitor,  within  two  months  after  the  Annual  Meeting  at  which  the 
same  shall  have  been  awarded. 


LIST  OF  TOPICS 

ON  WHICH  OBIOINAIj  PAPERS  ARE  INVITED. 

The  Board  of  Direction  submit  the  following  list  of  topics,  on  which 
onginal  papers,  illustrating  the  experience  of  the  writers,  are  requested: 

1. — Topogiaphical  Surveys,  and  the  laying  out  of  Towns  and  the 
most  economical  divisions  of  pr6perty. 
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2. — Instraments  and  methodB  of  exact  measurement  for  land  surveys. 

3. — Trigonometrical  and  Astronomical  surveys. 

4. — Systems  of  roadmaking  and  maintenance  suitable  for  (a)  large 
towns  and  heavy  traffic ;    (b)  Snrburban  districts ;    (c)  Rural  districts. 

5. — The  sustaining  power  of  different  kinds  of  soils  and  the  con- 
ditions which  produce  failure  of  foundations  by  settlement. 

6. — The  weight  which  can  be  supported  by  different  classes  of 
masonry. 

7. — The  preservation  of  masonry  structures. 

8. — The  manufacture  of  cements  and  methods  of  testing  their  strength. 

9. — The  proportions  of  cementing  and  inert  materials  in  mortars. 

10. — The  preservation  of  timber  used  in  construction. 

11. — The  strength,  durability  and  characteristics  of  various  timbers. 

12 — The  manufacture  of  iron  and  steel  in  America.  Combinations  of 
materials,  methods  employed  and  plant  used 

13 — The.  properties  and  laws  of  cast  iron,  wrought  iron,  steel  and  other 
metals  used  in  construction. 

14. — The  effect  of  constant  or  long  continued  vibration  on  metals  used 
in  construction. 

15. — The  design,  generally,  of  iron  bridges  of  large  span. 

16.— The  construction  and  operation  of  drawbridges  of  large  span. 

17. — Testing  machines  and  experiments  on  the  strength  of  materials 
and  structures. 

18. — Appliances  and  methods  of  rock  boring  and  blasting. 

19. — Sub-aqueous  tunnels.     Their  design  and  construction. 

20. — The  flow  of  water  in  channels  of  various  kinds,  and  the  modes  of 
determining  the  discharge  by  experiment.  Also  the  discharge  over  weirs 
and  through  orifices. 

21. — The  loss  of  water  in  flowing  in  open  channels. 

22. — The  relations  of  rainfall,  character  of  soil,  and  flow  of  streams  ; 
effect  of  wooded  and  of  cleared  and  cultivated  land  on  the  flow  of 
streams. 

23. — The  sources  and  systems  of  water  supply  for  towns,  including 
storage  of  surface  water,  open  wells,  tube  wells,  gathering  galleries,  and 
ground  water  obtained  from  different  geological  strata. 

24. — Systems  of  water  supply  suitable  for  small  communities,  whether 
separately  or  co-operatively. 

25. — The  detection  and  prevention  of  waste  of  water  in  towns. 

26. — The  design,  construction,  and  cost  of  operation  of  pumping 
engines,  and  mode  of  computing  duty. 

27. — The  history  of  the  manufacture  of  cast  iron  water  pipes  in 
America. 

28. — The  strength  and  dimensions  of  cast  iron  pipe  and  of  wrought 
iron  pipe  for  water  supply.     Forms  of  joints  for  water  pipe. 

29. — Durability  and  cost  of  water  pipe  of  cast  iron,  wrought  iron  and 
cement,  wood,  and  other  materials. 
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30. — The  design  and  construction  of  earth  embankments  and  masonrv 
dams  for  reservoirs. 

31.— The  construction,  dimensions,  and  operation  of  navigable  canals. 

32. — Methods  of  overcoming  differences  of  level  in  canals. 

33. — ^The  improvement  and  training  of  rivers. 

34. — The  construction  of  harbors  of  refuge. 

35. — The  construction  of  wharves,  piers  and  docks. 

36. — The  construction  of  fire-proof  buildings. 

37.— The  warming  and  ventilation  of  buildings. 

38. — House  drainage. 

39. — The  sewerage  of  towns  and  the  disposal  of  sewage. 

40. — The  form,  material  and  dimensions  of  sewers. 

41.— The  economical  location  of  railroad  lines. 

42. — The  construction  and  maintenance  of  the  permanent  way  on 
railroads. 

43. — The  form,  manufacture  and  life  of  rails. 

44. — The  form  and  material  of  railway  wheels. 

45.— The  heating  and  lighting  of  railroad  cars. 

46. —The  prevention  of  accidents  at  railroad  crossings  and  intersec- 
tions. 

47. — Rapid  transit  in  large  cities. 

48. — The  prevention  of  noise  from  hesLvy  railroad  trains  moving  at 
high  speed. 

49.— Safe  substitutes  for  animal  power  on  suriace  railways. 

50. — The  relative  economy  of  the  several  kinds  of  fuel  used  in  loco- 
motive engines. 

51. — The  operation  of  freight  and  passenger  traffic  on  railroads,  and 
the  conditions  of  economy  in  the  same. 

52.— The  arrangement  of  terminal  stations  on  trunk  lines  of  rail- 
roads. 

53. — The  manufacture,  distribution,  measurament  and  use  of  illumin- 
ating gas. 

54. — Electricity  as  applied  to  lighting  and  to  motive  power. 

55. — The  modern  construction  of  water  wheels  and  engines. 

56. — The  engineering  questions  involved  in  the  location  and  manage- 
ment of  large  Industrial  Exhibitions. 

57. — Manufacture,  strength  and  durability  of  earthenware  pipe. 

58. — The  relations  of  Engineers  to  Employers  and  to  contractors. 

59. — The  Status  and  Compensation  of  Experts. 

60. — Engineering  and  Mechanical  Law. 
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ANNOUNCEMENTS. 


At  the  Meeting  of  the  Society  to  be  held 
September  8d,  s  paper  by  William  H.  Searles, 
member  of  the  Society,  eubject,  "  The  Sta- 
bility of  Stone  Structares/'  will  be  read  and 
discasaed.  Advanced  oopiea  of  this  paper  will 
be  sent  to  persona  who  deaire  to  diacusa  the 
subject. 

At  the  meeting  of  September  17th,  a  paper 
by  Jamaa  D.  Burr,  member  of  the  Society, 
subject,  "  The  Construction  of  the  A.  T.  and 
S.  F.  R.  B,,  over  the  Baton  Mountains,"  will 
be  read  and  discussed.  At  the  same  meeting 
a  paper  by  Theodore  Cooper.  Member  of  the 
Society,  subject.  "The  use  of  Steel  for 
Bridges,"  will  be  read  and  discussed.  Ad- 
Ytnce  copies  of  these  papers  will  be  sent  to 
persons  who  desire  to  discuss  the  subject. 

At  the  meeting  oi  October  1st,  the  paper 
No.  CLXXX  (Transactions  May  1879).  on  the 
Construction  and  Maintenance  of  Roads,  by 
Edward  P.  North,  member  of  the  Society,  and 
the  diacusaions  presented  on  the  same  at  the 
CouTention  at  Cleveland  will  be  considered 
and  further  discussed.  Advance  copies  of 
these  discussions  will  be  furnished  to  persons 
desiring  to  discuss  the  subject. 

At  the  meeting  of  October  15th.  the  paper 
by  Max  E.  Schmidt,  subject,  ''The  South 
PsM  Jetties,"  published  in  the  current  num- 
ber of  the  Tranaactiona,  will  be  discussed. 

Discussion  on  each  of  these  subjects  is 
especially  invited.  The  Secretary  will  for- 
ward the  advance  copies  to  those  who  inform 


him  of  their  desire  to  discuss.  The  dis> 
cusslons  may  be  preaented  verbally  or  sent 
to  the  Secretary,  who  will  read  them  for  the^ 
authors. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Convention  of  the  Society,  and 
ordered  printed  regularly  in  the  Society  pub> 
licatlons: 

Whereas,  the  metric  system  of  weights  and 
measures  is  now  extensively  used  abroad, 
and  whereaa  It  is  desirable  that  the  relation 
of  the  units  of  differing  systems  be  noade 
fkmlliir  to  all  by  comparison: 

Resolved,  That  members  be  requested,  in 
papers  hereafter  presented  to  the  Society,  to 
write.  In  parenthesis,  weights  or  dlmensiona 
by  the  metric  system,  in  connection  with 
those  of  the  system  In  general  use. 

The  House  of  the  Society  ir  at  104  East 
Twentieth  street,  one  door  from  Fourth 
avenue,  and  near  the  southwest  comer  of 
Oramercy  Park.  It  is  open  from  nine  o'clock 
A.M.  to  five  o'clock  P.M.  each  business  day, 
except  Saturday,  when  it  is  dosed  at  three 
o'clock  P.M. 

The  Library  and  Conversation  Rooms  will 
also,  for  the  present,  be  open  every  Thursday 
evening,  from  7>i  to  10  p.  M.  Members  are 
invited  to  avail  themselves  of  the  oppor- 
tunities, afforded  on  Thursday  evenings  both 
for  consultation  of  books  and  periodicals,  and 
for  conversation. 


LIST      OF      MEMBERS. 


ADDITIONS. 
MEMBER. 


Date  of  Election 

Bland,  John  C (Elected  Junior  May  5th,  1875),  Office 

of  Supervising  Architect,  Treasury 

Department,  Washington,  D.  C. . .       June  4th,  1879. 


Cornell,  George  B. 


JUNIOR. 

Ass't  Engineer  East  Side  Line  Met. 
Elev.  R.  R.,  141  Centre  St.,  New 
York August  6lh,  1879- 
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CHANGES  AND  CORRECTIONS. 
MEMBERS. 

Chittenden,  Samuel  H,  .U.  S.  Ass't  lingineer.  Olio,  St.  Clair  Co.,  Alabama. 
Marsland,  Edward New  York  Gas  Light  Co.,  Cor.  Twenty-first  St.  and 

Avenue  A,  New  York. 

N1CH01.S,  O.  F 202  Academy  St.,  Trenton,  N.  J. 

NicoLLS.  William  J Supervisor  Long  Island  Railroad,  Jamaica,  Long  Island, 

N.  Y. 
Pearsons,  Galen  W Kansas  City,  Kansas. 

JUNIORS. 

Haines,  Caspar  W Supervisor  Sub-Division   i,  Pittsburg,   Fort  Wayne  and 

Chicago  Railroad,  Eastern  Division,  Pittsburg,  Pa. 

HoRTON,  Sanford Engineer  Department,  Atchison,  Topeka  and  Santa  F^ 

Railroad,  Topeka,  Kansas. 


deceased. 
Stratton,  Franklin  A..  Elected  Member  May  3d,  1876.    Died  July  lytb,  1879. 
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PROOEEDi:NrGS. 


Vol.  V,    September,    1879. 
MINUTES    OF    MEETINOS, 

(Abstract of  such  u  may  be  of  general  intereat  to  membera.) 


OF  THE  SOCIETY. 

September  3d,  1879. — The  Society  met  at  8  p.m.  Charles  H.  Haswell 
in  the  chair.  Ballots  were  canvassed,  and  the  following  declared  elected 
as  Members  :  Frederick  N.  Finney  of  Milwaukee,  Wis.  ;  John  Thomas 
Lansing  of  Albany,  N.Y.,  and  Henry  G.  Prout  (elected  Associate  Novem- 
ber 6th,  1872,)  of  Harrisburg,  Pa. 

A  paper  by  William  H.  Searles,  subject,  **The  Stability  of  Stone 
Structures,"  was  read  by  the  author.  Advance  copies  of  this  paper 
having  been  issued,  discussions  were  presented  through  the  Secretary 
from  O.  Chanute,  Theodore  Cooper,  D.  J.  Whittemore,  F.  Collingwood 
and  R.  Hering.  The  subject  was  also  discussed  by  Charles  E.  Emery, 
Charles  Macdonald  and  the  author. 

Septembeb  17th,  1879. — The  Society  met  at  8  p.m.  Thomas  C. 
Clarke  in  the  chair.  The  paper  by  Theodore  Cooper  on  the  "Use  of 
Steel  for  Bridges "  was  read  by  the  Secretary  and  discussed  by  T.  C. 
Clarke,  A.  P.  Boiler,  C.  Macdonald,  O.  Chanute  and  D.  Torrey.  The 
discussion  of  the  paper  by  James  D.  Burr  on  the  **  Construction  of  the 
Railroad  over  the  Raton  Mountains"  was  postponed  till  the  next 
meeting. 
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THE    NORMAN    MEDAL 

The  following  rules  have  been  adopted  by  the  Board  of  DirectioD, 
with  the  approval  of  the  donor  of  the  Medal  Fund,  George  H.  Norman, 
Member  and  Fellow  of  the  Society: 

CODE  OF  RULES 

FOR  THE 

Award  of  the  Norman  Medal. 

I. — Competition  for  the  Norman  Medal  of  the  American  Society  of 
Civil  Engineers  shall  be  restricted  to  Members  of  the  Society. 

n. — There  shall  be  one  gold  medal,  and  only  one,  struck  for  each  and 
every  fiscal  year  of  the  Society,  and  awarded  as  hereinafter  provided. 
The  dies  therefor  shall  be  with  the  Superintendent  of  the  United  States 
Mint  at  Philadelphia,  in  trust  exclusively  for  the  above  purpose.  Sach. 
medal  shall  be  of  a  cost  equal  to  the  annual  interest  received  upon 
$1,000.00  of  the  Consolidated  Stock  of  the  City  of  New  York,  Certificate 
No.  179,  of  the  additional  new  Croton  Aqueduct  Stock  of  the  City  of 
New  York,  authorized  by  an  act  of  the  Legislature  of  the  State  of  New 
York,  Chap.  230,  passed  April  15th,  1870,  dated  November  17th,  1873, 
now  held  in  trust  by  the  Treasurer  of  this  Society,  and  so  held  solely  for 
this  purpose,  and  shall  be  executed  upon  his  order. 

m. — All  original  papers  presented  to  the  Society  by  members  of  any- 
class,  during  the  year  for  which  the  medal  is  awarded,  shaU  be  open  to 
the  awards,  provided  that  such  papers  shall  not  have  been  previously 
contributed  in  whole  or  in  part  to  any  other  association,  nor  have 
appeared  in  print  prior  to  their  publication  by  the  Society,  nor  have 
been  presented  to  the  Society  in  any  previous  year. 

rV. — The  Board  of  Censors  to  award  the  Medal  shall  consist  of  three 
members  of  the  Society,  to  be  designated  by  the  Board  of  Direction. 
The  Secretary  of  the  Society  shall  act  as  Secretaiy  to  the  Board  of 
Censors. 

V. — The  medal  shall  be  awarded  to  such  paper  as  the  said  Board  shall 
judge  to  be  worthy  of  special  commendation  for  its  merits  as  a  contribu- 
tion to  Engineering  Science,  not  merely  relatively  as  compared  with 
others  presented  during  the  same  year,  but  as  exhibiting  the  science^ 
talent,  or  industry  displayed  in  the  consideration  of  the  subject  treated 
of,  and  for  the  good  which  may  be  expected  to  result  from  the  discus- 
sion and  the  inquiry. 

"VT. — ^In  case  no  paper  presented  during  the  year  shall  be  deemed  of 
sufficient  value  to  receive  an  award,  the  amount  of  the  interest  of  the 
fund  for  that  year  shall  be  expended  by  the  Board  of  Direction  in  the 
purchase  of  books,  to  be  ofiered  as  a  premium  for  the  second  best  paper 
in  the  next  year  in  which  more  than  one  paper  of  sufficient  value  may 
be  presented. 
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Vn.  —The  medal  year  shall  terminate  on  the  first  day  of  August,  and 
the  award  shall  be  announced  at  the  Annual  Meeting  in  November. 

Vm. — The  Treasurer  of  this  Society  shall  cause  the  medal  to  be 
prepared  and  delivered  to,  or  deposited  to  the  order  of,  the  successful 
competitor,  within  two  months  after  the  Annual  Meeting  at  which  the 
same  shall  have  been  awarded. 


LIST  OF  NEW  BOOKS  ON 

ENOINEERING    AND    TECHNOLOGY. 


krmj.  Beport  of  the  Basslao  Army  and  its 
Campalgofl  in  Turkey  io  1877-8.  By  Lieu- 
tenant  F.  T.  Oreeue,  United  States  Army. 
Attach^  to  the  American  Legation  at  St. 
Petersburg.  Accompanied  by  a  military 
atlas.  New  York.  AppUiont.  (Announce- 
ment.) 

Art.  Tbe  Industrial  Arts  in  Spain.  By  Juan 
F.  Riano.  Ulnstrated  with  60  woodcuts. 
(South  Kensington  Museum  Art  Hand- 
books.) 12mo.  New  York-  Scribner  dt 
WHfard.     «1.50. 

Bridges.  Elemeutary  Theory  and  Calculation 
of  Iron  Bridges  snd  Roofs.  By  August 
Bitter.  Dr.  Phil.,  Professor  at  the  Polytech- 
nic School  at  Aix-la-Chapelle.  Translated 
from  the  German  (Third  Edition)  by  H.  R. 
Sankey,  Lieut.  R.  £.  Spans.  London. 
(Announcement.) 

Cables.  Strength  of  Wrought-lron  and  Chain 
Cables.  Government  experiments  by  Com- 
modore Besrdslee.  Edited  by  Wm.  Kent. 
Svo.     New  York.     WxU^.    (Announcement.) 

Car-builder's  Dictionary,  by  a  committee  of 
Blaster  Car-builders'  Association.  Illus- 
trated. New  York.  Railroad  GaxAU, 
$2.26. 

Chemistry.  Laboratory  teaching.  C.  Blox- 
am.  Philadelphia.  12mo  ill.  Lindsay  ± 
Blakistfm.    $1.76 

List  of  new  and  important  books  on 

Chemical  Analysts.  Assaylug.  etc.  Phila- 
delphia.   Umry  Carey  Baird  dt  Co. 

Concrete.  A  Practical  Treatise  on  Natural 
and  Artificial  Concrete  :  Its  Varieties  and 
ConstrucUye  Adaptations.  By  Henry  Reid. 
author  of  "The  Science  and  Art  of  the 
Bfanufitctnre  of  Portland  Cement,"  tac. 
New  ed.,  8to.    Spomt.    London.    16s. 

Dictionary  of  Engineering  :  Supplement  to 
Spons.  Edited  by  Ernest  Spon.  (To  be 
completed  in  Three  Divisions.)  Division 
I.  Containing  Abacus— Agricultural  Imple- 
ments— Air  Compressors — Animal  (  harcoal 
Machinery— Bam  Machinery— Belts  and 
Belting—  Blasting— Boilers— Brake— Brick- 
making  Machines  — Bridge— Cages — Calcu- 
lus —  Canala  —Carpentry  —  Cast-iron—  Ce- 
ment, Concrete,  Limes  and  Mortar— Chim- 
ney Shafts— Coal  Mining,  4c.,  &c.  8vo. 
Spont.    London.    18s.  6d. 

ElecMc  Tranamisaion  of  Power  :  Its  Present 
Position  and  Advantages.  By  Paget  Higgs, 
LL.D.,  Dr.  Sc  Crown  8vo.  Spons.  Lou- 
don.   8s. 

Encyclopedia.  Spons'  EncydopoE^dia  of  the 
Industrial  Arts,  Manufactures,  and  Com- 


mercial Products.  Edited  by  G.  G.  An- 
dr6,  F.  G.  S.  Assoc.  Inst  C.  £.  (To  be  com- 
pleted in  Five  Divisions.)  Division  I.— 
Containing  Adds  —  Alcohol— Alkalies— Al> 
luys—Alum-Arsenio— Asphalt — Assaying- 
Beverages,  kc.  Super-royal  8yo.  Spons. 
London.    13<i.  6d. 

Engineers*  Manual.  A  Manual  for  Railroad 
Engineers  and  Engineering  Students.  Con- 
taining the  Rules  and  Tablea  needed  for 
the  Location,  Construction,  and  Equip- 
ment of  Railroada.  as  built  in  the  United 
SUtes.  By  George  L.  Vose.  With  1«5 
woodcuts  and  31  large  Plates.  A  new  re- 
vised edition.  Boston.  Lee  dt  Shepard. 
$12.60. 

Expert  Testimony :  Its  use  and  abase.  S. 
Snowden  Bell.  Philadelphia^  Svo.  Bees. 
Welsh  d  Co.    $1.00. 

Graphics  for  Engineers.  Part  III.  Arches 
in  Wood,  Iron  and  Stone.  Prof.  Greene. 
Svo.    New  York.    Wiley.    (Announcement) 

Locomotive  Engineer.  Fireman  and  Engine 
Boy  ;  comprlftiug  an  Historical  Notice  of 
the  I  ioneer  Locomotive  Engines  and  their 
inventors,  with  a  Project  for  tbe  Establish- 
ment of  Certificates  of  Qualification  in  the 
Running  Service  of  Railways.  Michael 
Reynolds.  Cr.  Svo.  Crosby  Lockwood.  4s  6d. 

Mechanics.  C.  Tomlinson  (Weales*  Series). 
New  ed.,  12mo.  London.  Crosby  Lockwood. 
U.M. 

Meteorology.    The  Nottingham  for  the 

past  12  years.  1867  to  1878  inclusive.  From 
Diurnal  Observations  by  M.  Og'e  Tarbot- 
ton  ;  to  which  are  added  Rainfall  Tables 
from  several  localities  on  the  Trent  Water- 
shed.   Roy.  Svo.    Spons.    London.    Is.  dd. 

Military  Prize  Essay,  1879.  Clayton  (Captain 
Emilius).  Field  Intrenching;  its  Applica- 
tion on  the  Battlefield  and  its  Bf'Sring  on 
Tactics.  With  Plates.  Svo.  Loudon.  IT, 
Mitchell.    28.  6d. 

Mining.  Mining  Machinery  and  Coal.  Liat  of 
Books  upon  these  nubjects,  Heniy  Carey 
Baird  d  Co     Philadelphia. 

Parks  and  Gardens  of  Paris.  W.  Robinson, 
F.L  S.  With  numerous  Illustrations.  Svo. 
MaemiUan,    London  (cheaper  issue).    ISs. 

Railroad  Aoddents  ;  Notes  upon—.  Charles 
Francis  Adams,  Jr.  12mo.  New  York. 
PtUnams.     $1.26. 

Rainfall— British,  1878.  On  the  DistribuUon 
of  Rain  over  the  Britlah  Isles  during  the 
year  1878.  as  observed  at  about  2,000  Stations 
in  Great  Britain  and  Ireland.  G.  J.  Symons. 
Svo.    London.    Stanford.    5s. 
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Ballway  System— The  Index  to  our  RaUway 
System  and  our  Leading  Lines :    A  Com- 
nrehenslve  Analysis  of  Railway  Property, 
1878-79.    No.  8.    Wm.  Fleming.    Londou. 
8>o.    McCorquodaU,    a»-«i-     ,,    „ 
Sanitary  Engineering.   Report  of  the  Proceed- 
inff  of  the  District  MeeUng  of  Municipal  and 
S-^tary  Engineers  and  Surveyors  held  at 
the  Town  Hall.  Wrexham,  June  2l8t,  1879; 
Discussion  on  Shone's  Patent  Pneumatic 
Sewerage  System.    4to.    Discussion,  fcap. 
BrayUy  and  Bradley  (Wrexham).     Spons. 
Londou.    Is. 
Science,  Half-hour  Recreations  In  Popular-. 
Second  Series,  uniform  with  the  First  Series, 
containing:  Transmission  of  Sound  by  the 
Atmosphere,  by  JoLn  TyndaU ;    Gigantic 
^Ttle-Fish.  by  SaviUe  Kent;  The  Glacial 
Enoch  of  our  Globe,  by  Alexander  Brauu: 
The  Sun  and  the  Earth,  by  Prof.  Balfour 
Stewart:  The  Ice  Age  in  Britain,  byPr.f. 
Oeikie  :   Plant  Life  in  the  Sea.  by  L.  Kny  ; 
The  Telephone  and  th«i  Phonograph,   by 
Prof  F  G.  Garbit ;  The  Use  and  Abuse  of 
Food,  Ozone.  Dew ;  Th«  Levelling  P^iwer 
of  Rain,  by  Richard  A.  Proctor  ;  The  Sue 
eeamon  of  Life  on  the  Earth,  by  Prof.  W.  C. 
wmiamson  ;  What  the  Earth  is  Compoaed 
of  by  Prof.  Roscoe  ;  Notes  on  Tree  Growth, 
bv  Prof.  Asa  Gray  ;  Scionce  and  War,  by  H. 
Sdeu  Pntchard  ;  Existence  of  Glacial  Ao- 
5on  upon  the  Summit  of  Mt  Washington, 
S  H    by  Prof.  C.  H.  Hitchcock.    One  vol., 
Srffel2mo.  Boston.  Etta  <£  Lauriat.  $2.50. 
SAweraire.  Discussions  on  Isaac  Stone's  Pneu- 
matic   Sewerage    System,   by   Engineers. 
Surveyors  and  Medical  Doctors,  convened 
under  the  Auspices  of  the  ••  Sanitary  Regis- 
ter "  held  in  the  Town  Hall,   Wrexham, 
July  19. 1879,  under  the  Presidency  of  Dr. 
Lory  Marsh.    Roy.  8vo    "  Guardian  "  Office 
/Wrexham).    JSp<ms.    London.    6d. 
fiAWAra  and  drains  of  populous  districts,  by 
Col.  J.  W.Adams.  New  York.  VanNostrand. 
(Announcement) 
Thames   Traffla     Report,    evidence,    maps. 
British  Govt.  Publication,    London.    Ss. 


Thermodynamics.  Prof.  Henry  T.  Eddy. 
ISmo.  (No.  45.  Science  Series).  Van 
Nottrand.    New  York.    $0.50. 

Tunneling— Practical  Tunneling,  explainiog 
in  detiil  the  setting  out  works,  shaft  sink- 
ing, beading  drirlDg.  ranging  lines,  leveling 
under  ground,  sub-excavating,  timbering, 
construction  of  brickwork  of  tonnels.  wiUi 
labor  required  for  and  cost  of  various  por- 
tions of  the  work-  By  Frederick  Walter 
Simms,  C  E.  3d  ed.,  rev.  and  extended 
with  chapters  illustrating  the  recent  prac- 
tice at  St.  Gothard,  Mt  Cenis  and  other 
modern  works.  By  D.  Kinnear  Clark.  C.E. 
8vo.  illus.   Van  IS'oUrand,  New  York.  $7.50. 

Water— Analysis  of  Water.  J.  A.  Wanklyn 
and  £.  T.  Chapman.  5th  ed..  cr.  8vo.  Lon- 
don.    Tmbner.    6s. 

.  Address  upon  Water  Economy,  de- 
livered at  the  Anniversary  Meeting  of  the 
Sanitary  Institute.  July  10th.  1879.  His 
Grace  the  Duke  of  Northnml)erland  in  the 
chair.  G.  Symons.  Cr.  Svo,  pp.  25J.  Stan- 
fard.    London,     is. 

;  Power  of  Water.    J.Glynn.    New  ed.. 

limo.  (Weales*  series.)  Crotby  LockwcctL 
London.    2ii. 

;    National  Water  Supply.  Sewage  and 

Health.  Annual  Conference,  rnxnety  of 
Arts,  Adelpbi,  held  Thursday  and  Friday, 
the  16th  and  16th  May,  1879.  Imp.  Svo. 
Bell  and  S*mt.    London     Is.  6d.;  28 

Wave  and  Vortex  Motion.  Thomas  Craig. 
18mo.  (No.  43,  Science  Series).  Van  Aottramd. 
New  York.     $0.50. 

Weights  ;  Tabulated  Weights,  of  Angle,  Tee, 
Bulb.  Round.  Square  and  Flat  Iron  and 
Steel,  and  other  Information  for  the  use  of 
Na^-al  Architects  and  Shipowners.  By  Chas 
H.  Jordan.  Mem.  Inst  N.A.,  Survpyor  to 
the  Underwriters'  Regif^try  for  Iron  Veasels. 
Third  Edition,  rev.  and  enl.,  royal  92mo, 
cloth.    Spons.    London.    28. 6d. 

Wood  Engraving— Practical  Hints.  For  the 
instruction  of  reviewers  and  the  public. 
W.  J.  Linton.  4to.  Lee  d  Skepard.  Boston 
$0.50. 


ADDITIONS  TO 


LIBRARY    AND     MUSEUM. 


From    Administration    des    Fonts    et 
Chaus^es,  Paris: 
Annales.  May.  June  and  July.  1879. 
List  of  Members  Fonts  et  Chans^s. 

From  American  Academy  of  Arts  and 
Sciences,  Boston : 
|*rMr't'llogs  from  May  1878  to  May  1879. 

1  fora  American  Chemical  Society,  P. 
L'assainajor,  S<»cretary,  New  York: 
|*|.rjrr*^iHngs  of  the  Society.  Vol.  1,  Nos.  4 

from  American    Institute    of   Mining 
Engineers,  Prof.  Thomas  M.  Drown, 
Secretary.  Eaiton,  Pa. : 
Tl)»<  fi  Nile  (ias  Producer.    A.  L.  Holley. 
f))i  nr-iiitj  curious  phenomena    in    making  a 
Ti.*t  <rf  Bessemer  Steel.    Wm.  Kent. 


Accidents  In  the  Comstock  Mines  and  their 

relation  to  deep  mining.     John  A.  Church. 
On  the  use  of  determining  Blag  densities  in 

Smelting.    Thomas  Macfarlane. 
The  Antimony  deposits  of  Arkansas.  Charles 

E.  Wait 
Discussion  of  Charles  B.  Dudley's  paper  on 

Steel  Rails,  read  at  the  Lake  George  Meeting, 

October.  1877.  By  R.  W.  Hunt  W.  R.  Jones, 

T.  Egleston,  A.  L.  Holley,  W.  Metcalf.  Wm. 

Kent  D.  Torrey,  H.  M.  Howe,  C.  E.  Stafford. 

R.   W.   Raymond,  W.   E.    C.   Coxe.   A.  S, 

McCreath  and  Wm.  P.  Shinn. 
Note  on  the  Wear  of  Iron  Rails.   W.  E.C.  Coxe. 
On  an  apparatus  for  Testing  the  resistance  of 

metals  to  repeated  shocks.    Wip.  Kent. 
Pittsburgh— Its  resources  and  surroundings. 

Wm.  P.  Shinn. 
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Proceedings  of  the  Pittaburgh  Meeting.  Mat 

13, 1879. 
Begenerative  Stoyes.  a  sketch  of  their  history 

and  notes  on  their  nse.    John  M.  Hartman. 
Sketches  of  the  New  Iflning  District  at  Sni- 

livan,  Maine.    C.  W.  £em^n. 
The  working  of  the  three  Hearths  at  the  Cedar 

Point  Furnace,  Port  Henry,  N.  Y.    T.  P. 

Witherbee. 

From  Oeorge  D.  Ansley,  City  Surveyor. 
Montreal: 
Our  Health  and  our  Diseases ;  condition  of 
Montreal  in  a  Sanitary  point  of  view.    F.  P. 
Mackelan.  Montreal. 

From  Argentine  Scientific  Society.  Don 
Felix   Amorett^,    Secretary,  Buenos 
Ayres  : 
Annales.  June  and  July.  1879. 

From  Board  of  Water  Commissioners, 
Toronto.  Canada: 
Annual  Reports  of  the  Board  for  1876, 1876, 
1877  and  1878. 

From  Boston  Public  Library,  Boston: 
Twen«y-seventh   Annual  Report   of    Boston 
Public  Library. 

From  Hon.  Allan  Campbell,  New  Tork: 
Report  of  the  Department  of  Public  Works, 
quarter  ending  March  31,  1879. 

From  E.  8.  Chesbrough.  Chiosgo: 
Third  Annual  Report  Department  of  Public 
Works  of  Chicago. 

From    Civil   Engineers'    Club   of    the 
Northwest.    L.  P.  Morehouse,  Secre> 
tary,  Chicago: 
Proceedings  of  the  Club. 
Metric  System. 

Memorial  of  William  H.  Clarke. 
Snperstructure  of  the  Glasgow  Bridge. 
Proposed  Constitution  and  By-Laws  by  Com- 
mittee  od  Reorganization. 

From  Prof.  John  Collet.   Indianapolis, 

Ind.: 

Eighth.  Ninth  and  Tenth  Annual  Report  of 

the  Geological    Survey  of   Indiana,   made 

during  the  years  1876-77-78.      E.  T.  Cox, 

Indiauapolis,  1879. 

From  Joseph  P.  Dsvis,  City  Engineer. 
Boston: 
Third  Annual  Report  of  the  Boston  Water 
Works. 

From  M^.  Oeorge  W.  Dresser,  Secre- 
tary of  Society  of  Gas  Lighting,  New 
York: 
Tianssctions  of  the  Society  for  1877. 

From  Essayons  C  ub.  Corps  of  Engi- 
ueers.  C.  8.  A  .  W.  M.  Black,  Secretary. 
WilletU  Point.  N.  Y. : 
Papers  read  before  the  Club  during  the  win- 
ter 1878-79.  as  follows  :  XLV.  Useful  Tables 
for  finding  Specific    Gravity.     Lleut.-Col- 
Heger.    XLVI— Notes  on  the  use  of  Logs, 
rithms.    H.  S.  Palfrey.    XLVII— TesUng  of 
medium   and    high    tension  fuses.     Qen. 
Abbot. 

From  Desmond  Fitzgerald,  Brookline, 
Mass.: 
Third  Annual  Report  of  the  Boston  Water 
Works 

From  Charles  E.  Fowler.  City  Surveyor, 
Hartford,  Conn.: 
Annual  Reports  of  the  Street  Department  of 
the  City  of  New  Haven,  for  1876,  1877,  and 
1878. 


From  the  Imperial  College  of  Engineer- 
ing, Henry  Dyer,  Principal.   Toldo. 
Japan: 
Reports  of  the  Principal  and  Professors  from 
1873  to  1877. 

From  the  Imperial  and  Royal  Legation 
of  Austria: 
Beitr&ge  zur  Beleuchtung  der  allegemein  Ter- 
hiiltnisse  der  Oesterrelohischen  Eisenbah- 
nen. 

From   the  Imperial  Teohnio   Society, 
Prof.  Paul  Panayeff,  Director,  Mos- 
cow. Russia: 
Notes  of  the  Society.    Part « (Russian). 

From  the  Institution  of  Civil  Engineers, 
James  Forrest,  Secretary,  London: 
Minutes  of  Proceeding.    Vol.  LVIL 
List  of  Members  of  the  Institution,  Joly  3, 

1879. 
Abstracts  of  papers  In  foreign  Transactions 
and  Periodicals.    Vol.  LVIL    Session  1878- 
79.    Parts. 
Excerpt  ftom  Minutes  of  Proceedings.  Edited 
by  James  Forrest,  as  follows  : 
Dioptric  Apparatus  in  Lighthouses   for 

the  Eleitric  Light.    James  T.  Chance 
The  Electric  Light  applied  to  Lighthouse 

II  umination.    James  N.  Douglas. 
Description  of  Several  Bridges  erected  in 

Switzerland.    Jules  Oaudard. 
Description  of  Machinery  for  the  pro- 
duction and  tranfimisslon  in  the  larger 
Factories  of  East  Lancashire  and  West 
Yorkshire.    Oeorge  W.  Sutoliffe. 
Strength  and  elasticity  of  Materials.  Wm. 

J.  MiUar. 
Dock  Gates.    Adam  F.  Blandy. 
The  Improvement  of  the  Bar  of  Dublin 
Harbor  by  ArUficial  Scour.    John  P. 
Grifiiths. 
4  Search  for  the  Optimum   System    of 

Wheel  Teeth.    Edward  Sang. 
Street   Carrisgeway  Pavemento.    George 

F.  Deacon. 
Wood  as  a  Paving  Material  under  Heavy 

Traffic.    Osbert  H.  Howartb 
Discussion  on  the  two  foregoing  subjects. 
ExperlmenU  on  the  Flltrstion  of  Water. 
George  Higgins. 

From  the  Iron  and  Steel  Institute,  J.  S. 
Jeans.  Secretary,  London : 
Journal  of  the  Institute,    No.  1.    1879. 

From  Henry  F.  Kane,  C.  E.,  New  York: 
Address  to  the  Members  of  the  New  York  Ex- 
change, by  Heury  F.  Kane.  On  the  Prac- 
ticability of  permanently  mainUining  sev- 
eral feet  Increased  depth  over  the  Sandy 
Hook  Bur,  and  otherwise  improving  the 
Channel, 

From  Charles  Lstlmer,  Cleveland,  O. : 
The  French  Metric  System,  or  the  Battle  of 
the  Standards.    (Several  copies.) 

From  Hon.  R.  C.  McCormick,  Washing- 
ton. D.  C. : 
Our  Success  at  Paris  in  1878.    R.  C  McCor- 
mick.   New  York.  1879. 

From  W.  H.  McFadden.  Philadelphia: 
Annual  Ueport  of  the  Chief  Engineer  of  tbe 
Water  Department  of  the  City  of  Philadel- 
phia for  1878. 

From  Midland  Institute  of  Mining. 
Civil  and  Mechanical  Engineers, 
-Joseph  Mitchell,  Secretary,  Bamsley, 
England  : 
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Railway  System— The  Index  to  our  Railway 
System  and  our  Leading  Lines  :  A.  Oom- 
prehensive  Analysis  of  Railway  Property, 
1878-79.  No.  ».  Wm.  Fleming.  London. 
8vo.    McCorquoddUt    28. 6d. 

Sanitary  Engineering .  Report  of  the  Proceed- 
ing of  the  District  Meeting  of  Manicipal  and 
Sanitary  Engineers  and  Surveyors  held  at 
the  Town  Hall,  Wrexham,  June  21et,  1879; 
Discussion  on  Shoue's  Patent  Pneumatic 
Sewerage  System.  4to.  Discussion,  fcap. 
BrayUy  and  Bradley  (Wrexham).  Sporu. 
London.    Is. 

Science,  Half-hour  Recreations  in  Popular—. 
Second  Series,  uniform  with  the  First  Series, 
containing:  Transmission  of  Sound  by  the 
Atmosphere,  by  Jolin  Tyndall ;  Gigantic 
Cuttle-Fish.  by  SaviUe  Kent ;  The  Oiacial 
Epoch  of  our  Qlobe,  by  Alexander  Brauu; 
The  Sun  and  the  Earth,  by  Prof.  Balfour 
Stewart ;  The  loe  Age  in  Britain,  by  Prof. 
Oeikie  :  Plant  Life  in  the  Sea.  by  L.  Kny  ; 
The  Telephone  and  th*)  Phonograph,  by 
Prof.  F.  G.  Garbit ;  The  Use  and  Abuse  of 
Food.  Ozone,  Dew ;  Th«  Levelling  Power 
of  Bain,  by  Richard  A.  Proctor  ;  The  Suc- 
cession of  Life  on  the  Earth,  by  Prof.  W.  G. 
Williamson  ;  What  the  Earth  is  Composed 
of,  by  Prof.  Roscoe  ;  Notes  on  Tree  Growth, 
by  Prof.  Asa  Gray  ;  Science  and  War.  by  H. 
Badeu  Pntchard  ;  Existence  of  Glacial  Ac- 
tion upon  the  Summit  of  Mt  Washington, 
N.  H.,  by  Prof.  C.  H.  Hitchcock.  One  vol., 
large  12mo.  Boston.  EtUs  <£  Lauriat.  $2.50. 

Sewerage.  Discussions  on  Isaac  Stone's  Pneu- 
matic Sewerage  System,  by  Engineers, 
Surveyors  and  Medical  Doctors,  convened 
under  the  Auspices  of  the  "  Sanitary  Regis- 
ter," held- in  the  Town  Hall,  Wrexham, 
July  19.  1879,  under  the  Presidency  of  Dr. 
Lory  Marsh.  Roy.  8vo  "  Ouardian"  Office 
(Wrexham),    ispcnt.    London.    6d. 

Sewers  and  drains  of  populous  districts,  by 
Col.  J.  W.Adams.  New  York.  VanNostrand. 
(Announcement) 

Thames  Traffic.  Report,  evidence,  maps. 
British  Govt.  PtUtlication,    London.    8a. 


Thermodynamics.  Prof.  Henry  T.  Eddy. 
18mo.  (No.  45.  Science  Series).  Fan 
Noitrand.    New  Tork.    $0.60. 

Tunneling— Practical  Tunneling,  explaining 
in  detail  the  setting  out  works,  shaft  sink- 
ing, heading  driving,  ranging  lines,  leveling 
under  ground,  sub-excavating,  timbering, 
construction  of  brickwork  of  tunnels.  wiUi 
labor  required  for  and  cost  of  vaiiooa  por- 
tions of  the  work.  By  Frederick  Walter 
Simms,  C  E.  3d  ed..  rev.  and  extended 
with  chapters  illastrating  the  recent  prac- 
tice at  St.  Gothard.  Mt  Cenis  and  other 
modern  works.  By  D.  Kinnear  Clark.  C.E. 
8vo,  illus.  VanNwirand.  New  York.  $7.60. 

Water— Analysis  of  Water.  J.  A.  Wanklyn 
and  E.  T.  Chapmen.  6th  ed.,  cr.  8vo.  Lon- 
don.   Truhntr.    6s. 

.  Address  upon  Water  Economy,  de- 
livered at  the  Anniversary  Meeting  of  the 
Sanitary  Institute.  July  10th,  1879,  His 
Grace  the  Duke  of  Northumberland  in  the 
chair.  G.  Symons.  Cr.  Svo,  pp.  2ii.  Stait' 
ford.    London,    is. 

;  Power  of  Water.    J.Glynn.    New  ed., 

limo.  (Weales'  series.)  Crosby  Lockwood. 
London.    2h. 

;    National  Water  Supply,  Sewage  and 

Health.  Annual  Conference,  society  of 
Arts,  Adelphi,  held  Thursday  end  Fridar, 
the  16th  and  16th  May,  1879.  Imp.  8vo. 
BeUandStnu,    London     Is.  6d.:  28 

Wave  and  Vortex  Motion.  Thomas  Craig. 
18mo.  { No.  43.  Science  Series).  Fan  A  ostrasnd. 
New  York.     $0.60. 

Weights  ;  Tabulated  Weights,  of  Angle,  Tee. 
Bulb,  Round,  Square  and  Flat  Iron  and 
Steel,  and  other  Information  for  the  nt>e  of 
Naval  Architects  and  Shipowners.  By  Chas 
H.  Jordan.  Mem.  Inst.  N.i.,  Surveyor  to 
the  Underwriters'  Registry  for  Iron  Veaaels. 
Third  Edition,  rev.  and  enl.,  royal  32mo, 
cloth.    Spons.    London.    2s.  6d. 

Wood  Engraving- Practical  Hints.  For  the 
instruction  of  reviewers  and  the  public. 
W.  J.  Linton.  4to.  Lee  <£  Shepard.  Boston 
$0.60. 


ADDITIONS  TO 


LIBRARY    AND     MUSEUM. 


From    Administration    des    Pouts    et 
Chausees,  Paris: 
Annales.  May.  June  and  July,  1879. 
List  of  Members  Fonts  et  Chausees. 

From  American  Academy  of  Arts  and 
Sciences,  Boston : 
Proceedings  from  May  1878  to  May  1879. 

From  American  Chemical  Society,  P. 
Cassainajor,  Secretary,  New  York: 
Proceedings  of  the  Society.  Tul.  1.  Nos.  4 
and  6. 

From  American   Institute    of   Mining 
Engineers,  Prof.  Thomas  M.  Drown, 
.Secretary,  Easton,  Pa. : 
The  Tessie  Gas  Producer.    A.  L.  Holley. 
On  some  carious  phenomena   in    making  a 
Test  of  Bessemer  Steel.    Wm.  Kent. 


Accidents  in  the  Comstock  Mines  and  their 

relation  to  deep  mining.    John  A.  Church. 
On  the  use  of  determining  Slag  densities  in 

Smelting.    Thomas  Macfarlane. 
The  Antimony  deposits  of  Arkansas.  Charles 

E.  Wait. 
Discussion  of  Charles  B.  Dudley's  paper  on 

Steel  Rails,  read  at  the  Lake  George  Meeting, 

October,  1877.  By  R.  W.  Hunt,  W.  R.  Jonea. 

T.  Egleston,  A.  L.  Holley,  W.  Motcalf.  Wm. 

Kent,  D.  Torrey,  H.  M.  Howe.  C.  E.  Stafford, 

R.  W.   Raymond,  W.  E.    C.  Coxe.  A.  S. 

McCreath  and  Wm.  P.  Shlnn. 
Note  on  the  Wear  of  Iron  Rails.  W.  E.C.  Coxe. 
On  an  apparatus  for  Testing  the  resistance  of 

metals  to  repeated  shocks.    Wip.  Kent. 
Pittsburgh— Its  resources  and  surroundings. 

Wm.  P.  Shinn. 
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ProceediDgB  of  the  Pittsburgh  Meetiog,  Mav 

13, 1879. 
Begenerative  Stores,  a  sketch  of  their  history 

and  notes  on  their  use.    John  M.  Hartman. 
Sketches  of  the  New  Mining  District  at  Sni- 

iiran,  Maine.    O.  W.  £empton. 
The  working  of  the  three  Hearths  at  the  Oedar 

Point  Furnace,  Port  Henry,  H.  Y.    T.  F. 

Witherbee. 

From  George  D.  Ansley,  City  Surreyor, 
Montreal: 
Our  Health  and  our  Diseases ;  condition  of 
Montreal  in  a  Sanitary  point  of  view.    F.  P. 
Mackelau,  Montreal. 

From  Argentine  Scientiflc  Society,  Don 
Felix   Amorett6,    Secretary,  Buenos 
Ayres  : 
Annales,  June  and  July.  1879. 

From  Board  of  Water  Commissioners, 
Toronto.  Canada: 
Annual  Reports  of  the  Board  for  1876, 1876, 
1877  and  1878. 

From  Boston  Public  Library.  Boston: 
Twen^y-serenth   Annual  Report   of    Boston 
Public  Library. 

From  Hon.  Allan  Campbell,  New  Tork: 
Report  of  the  Department  of  Public  Works, 
quarter  ending  March  31.  1879. 

From  E.  8.  Chesbrough,  Chicago: 
Third  Annual  Report  Department  of  Public 
Works  of  Chicago. 

From   Civil   Engineers'   Club  of    the 
Northwest.    L.  P.  Morehouse,  Secre- 
tary. Chicago: 
Proceediugfl  of  the  Club. 
Metric  System. 

Memorial  of  WiUiam  H.  Clarke. 
Snperetructnre  of  the  Glasgow  Bridge. 
Proposed  Constitution  sod  By-Laws  by  Com- 
mittee on  Reorganization. 

From  Prof.  John  Collet,   Indianapolis. 

Ind.: 

Eighth.  Ninth  and  Tenth  Annual  Report  of 

the  Geological   Survey  of    Indiana,   made 

during   the  years  187e-77-78.      E.  T.  Cox, 

Indiauapolis.  1879. 

From  Joseph  P.  Davis,  City  Engineer, 
Boston: 
Third  Annual  Report  of  the  Boston  Water 
Works. 

From  M^.  George  W.  Dresser,  Secre- 
tary of  Society  of  Gas  Lighting,  New 
York: 
Transactions  of  the  Society  for  1877. 

From  Essayons  C  nb,  Corps  of  Engi- 
neers. U.  8.  A  ,  W.  M.  Black.  Secretary. 
WUletU  Point,  N.Y.: 
Papers  read  before  thfi  Club  during  the  win- 
ter 1878-79.  as  follows  :  XLV.  Useful  Tables 
for  flndlna  Specific    Gravity.     Lieut.-Col- 
Heger.    XL VI— Notes  on  the  use  of  Loga. 
rithms.    H.  S.  Palfrey.    XLVII— TesUng  of 
medium   and   high   tension  fuses.     Gen. 
Abbot. 

From  Desmond  Fitzgerald,  Brookline, 
Mass.: 
Third  Annual  Report  of  the  Boston  Wster 
Works 

From  Charles  E.  Fowler,  City  Surveyor, 
Hartford,  Conn.: 
ADQual  Reports  of  the  Street  Department  of 
the  City  of  New  Haven,  for  1876, 1877,  and 
1878 


From  the  Imperial  CollMpe  of  Engineer- 
ing, Henry  Dyer,  Principal,   Toldo, 
Japan: 
Reports  of  the  Principal  and  Professors  from 
1873  to  1877. 

From  the  Imperial  and  Royal  Legation 
of  Austria: 
Beitriige  zur  Beleuchtung  der  sllegemein  Ter- 
htUtnisse  der  Oestarrelchischen  Eisenbah- 
nen. 

From   the  Imperial  Techn4o   Society, 
Prof.  Paul  Panayefl;  Director,  Moa- 
cow,  Russia: 
Notes  of  the  Society.    Part  6  (Russian). 

From  the  Institution  of  Civil  Engineers, 
James  Forrest.  Secretary.  London: 
Minutes  of  Proceeding.    Vol.  LVU. 
List  of  Members  of  the  InsUtution.  July  3. 

1879. 
AbstracUof  papers  In  foreign  Transactions 
and  Periodicals.    Vol.  LVIL    Session  1878- 
79.    Parts. 
Exoeipt  from  Minutes  of  Proceedings.  Edited 
by  James  Forrest,  as  follows  : 
Dioptric  Apparatus  in  Lighthouses   for 

the  Electric  Light    James  T.  Chance 
The  Electric  Light  applied  to  Lighthouse 

II  umination.    James  N.  Dougu». 
Description  of  Several  Bridges  erected  in 

Switzeriand.    Jules  GaudMrd. 
Description  of   Machinery  for  the  pro- 
duction and  tranranission  in  the  larger 
Factories  of  East  Lancashire  and  West 
Yorkshire.    George  W.  Sutcliffe. 
Strength  and  elasticity  of  Materials.  Wm. 

J.  MiUar. 
Dock  Gates.    Adam  F.  Blandy. 
The  Improvement  of  the  Bar  of  Dublin 
Harbor  by  Artificial  Scour.    John  P. 
Grifflths. 
4  Search  for  the  Optimum   System   of 

Wheel  Teeth.    Edward  Sang. 
Street   Carriageway  Pavemente.    George 

F.  Deacon. 
Wood  as  a  Paving  Material  under  Heavy 

Traffic.    Osbert  H.  Howartb 
Discussion  on  the  two  foregoing  subjects. 
ExperimenU  on  the  Filtration  of  Water. 
George  Higfi^ns. 

From  the  Iron  and  Steel  Inatitute,  J.  S. 
Jeans,  Secretary,  London : 
Journal  of  the  Institute,    No.  1.    1879. 

From  Henry  F.  Kane.  C.  E..  New  York: 
Address  to  the  Members  of  the  New  York  Ex- 
change, by  Heury  F.  Kane.  On  the  Prac- 
ticability of  permanently  mainUiniUK  aev- 
eral  feet  increased  depth  over  the  Sandy 
Hook  Bur,  and  otherwise  improving  the 
Channel, 

From  Charlea  Latimer.  Cleveland,  O.: 
The  French  Metric  System,  or  the  Battle  of 
the  Standards.    (Several  copies.) 

From  Hon.  R.  C.  McCormick,  Washing- 
ton. D.  C. : 
Our  Sucoess  at  Paris  in  1878.    R.  C  McCor- 
mick.   New  York.  1879. 

From  W.  H.  McFadden.  Philadelphia: 
Annual  Iteport  of  the  Chief  Engineer  of  the 
Water  Department  of  the  City  of  Philadel- 
phia for  1878. 

From  Midland  Institute  of  Mining, 
Civil  and  Mechanical  Engineers. 
-Joseph  Mitchell,  Secretary,  Barnsley, 
England  : 
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TransactioiiB.  Noyember,  1878.  Febmary. 
March,  May  and  July,  1879.  Vol.  VI.  Part 
XLVl. 

From  New  York  Meteorological  Obser- 
vatory, Daniel  Draper,  Director,  New 
York: 
Abstracts  of  Registers   from  Self-Recordlng 
Instruments.    June  and  July,  1879. 

From  North  of  England  Institute  Min- 
Ing  and  Mechanical  Engineers.  Theo. 
Wo*d  Sunning,  Secretary,  Newoaetle- 
on-Tyne,  England  : 
Transactions.    April,  May  and  June,  1879. 

From  the  Publishers  Bevue  Gdn^rale 
Hes  Chemins  de  fer,  Edgar  Monjean, 
Secretary.    Paris  : 
Revue  Generate  des  Ohemlns  de  fer.  May  and 
June,  1879. 

From  Philadelphia  and  Beading  Coal 
and  Iron  Go.    Philadelphia  : 
Dia<nram  and  Tables  showing  the  Annual  Pro- 
duction of  Anthracite  Coal  in  Pennsylvania 
since  1820,  and  the  amount  produced  firom 
each  region. 

From  Royal  United  Service  Institution, 

Capt  B.  Buraess.  Secretary,  London  : 

Appendix  to  Vol.  XXn  of  the  Journal  of  the 

Institution. 
Vol.  XXni,  Journal  of  the  Institution,    No. 
C.    Extra  number. 

From  Soci^te  des  Ing6nieurs  Givils,  M. 
Mallet,  Secretary,  Paris : 
M^moires  de  la  Soci6t6.    November  and  De- 
cember, 1878.    January,  February,  March 
and  April,  1879. 

From  R.  H.  Thurston.  Hoboken,  N.  J. : 
Friction  and  Lubrication.   Prof.  B.  H.  Thurs- 
ton.   New  York,  1879. 
Mechanical  and  Physical  Properties  of  the 
Copper-Tin  Alloys.    Prof.  B.  H.  Thuiston. 
Washington,  1879. 

From  United  States  Light  House  Board, 
Washington,  D.  C. : 
List  of  Beacons,  Buoys,  Monuments  and  other 
Day  Marks  in  the  First  Light  House  Dis- 
trict, corrected  to  July  1, 1879. 


From  Jerome  B.  Ward,  Newark,  K.  J. : 

Report  on  Additional  Water  Supply  for  the 
City  of  Newark,  N.  J.  By  J.  James  R.  Croe» 
and  George  W.  HowelL  March  6th,  1879. 
(Several  copies.) 

From  Hon.  A.  A.  Wagstaif,  New  York  : 

Annual  Beport  of  the  Superintendent  of  Pub- 
lic Works,  State  of  New  York,  for  1878.  B. 
8.  W.  Clark. 

Annual  Financial  Report  of  the  Auditor  of 
the  Canal  Department  of  the  State  of  New 
York  for  1878.    G.  W.  Schuyler. 

Second  Annual  Report  of  the  Superintendent 
of  State  Prisons  of  the  SUte  of  New  York. 
Louis  D.  Pilsbury. 

Report  of  the  Board  of  Commissioners  of 
Pilots,  December  31st,  1878. 

Communication  from  the  Superintendent  of 
State  Prisons  relative  to  the  Contract  Sys- 
tem in  the  State  Prisons.    L.  D.  Pilsbury. 

Communication  from  the  Acting  Chief  of  En- 
gineers, U.  8.  A.,  relative  to  the  Pier  and 
Bulkhead  Lines  of  New  York  Harbor.  Gen. 
H.  G.  Wright. 

A  Proposed  New  City  Park  for  the  extreme 
Eastern  portion  of  New  York.  Wm.  J. 
Fryer,  Jr. 

The  Necessity  to  Commerce  of  Cheap  Water 
Communication  between  the  West  and  East. 
An  Address  to  the  Farmers  of  Ohio,  Indiana 
and  Illinois. 

From  Gen.  H.  G.  Wright,  Chief  of  En- 
gineers. U.  S.  A..  Washington,  D.  C: 

Beports  upon  the  Specimens  obtained  from 
Borings  made  in  1874  between  the  Missis- 
sippi River  and  Lake  Borgne.  at  the  site 
proposed  for  an  outlet  for  flood  water. 
Prof.  Eugene  W.  Hilgard  and  Dr.  F.  V. 
Hopkins. 

On  the  Use  of  the  Barf>meter  on  Surveys  and 
Reconnaissances.  Lieut.  CoL  R.  8.  Wil- 
liamson. 

Eleventh  Report  upon  the  Improvement  of 

the  ^outh  Pass  of  the  Mississippi  River. 

Capt  M.  B.  Brown.  (Copies  for  distribution.) 

From  A.  F.  Wrotnowski.  New  Orleans  : 

Topographical  and  Drainage  Map  of  New  Or- 
leans and  Surroundings. 


ANNOUNCEMENTS. 


At  the  meeting  of  the  Society  of  October  1st, 
the  paper  by  James  D.  Burr,  member  of  the 
Society,  subject,  "The  Construction  of  the 
Bailroad  over  the  Raton  Mountains,"  will  be 
read  and  discussed. 

At  the  meeting  of  October  1st,  the  paper 
No.  CLXXX  (Transactions  May  1879),  on  the 
Construction  and  Maintenance  of  Roads,  by 
Edward  P.  North,  member  of  the  Society,  and 
the  discussions  presented  on  the  same  at  the 
Convention  at  Cleveland  will  also  be  con- 
sidered and  further  discussed.  Advance 
copies  of  these  discussions  will  be  furnished 
to  persons  desiring  to  discuss  the  spbject. 

At  the  meeting  of  October  16th,  the  (paper 
by  Max  E.  Schmidt,  subject,  <«The  South 
Pass  Jetties,"  published  in  the  current  num- 
ber of  the  Transactions,  will  be  discussed. 


Discussion  on  each  of  these  subjects  is 
especially  invited.  The  Secretary  will  for- 
ward the  advance  copies  to  those  who  inform 
him  of  their  desire  to  discuss.  The  dis- 
cussions may  be  presented  verbally  or  sent 
to  the  Secretary,  who  will  read  them  for  the 
authors. 

The  Twenty-seventh  annual  meeting  of  the 
Society  will  be  held  at  its  rooms  in  Now  York, 
on  November  6th,  1879,  at  10  a.m. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Convention  of  the  Society,  and 
ordered  printed  regularly  in  the  Society  pub- 
lications: 

Whereas,  the  metric  system  of  weights  and 
measures  is  now  extensively  used  abroad, 
and  whereas  It  Is  desirable  that  the   relation 
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of  the  units  of  differing  ■yttemi  be  made 
fiunlliur  to  all  by  comparieon: 

Resolved,  Tbat  members  be  Teqneatod,  in 
papers  hereafter  presented  to  the  Society,  to 
write.  In  parenthesis,  weights  or  dimensions 
by  the  metric  system.  In  connection  with 
those  of  the  system  in  general  nse. 

The  Honse  of  the  Society  is  at  104  East 
Twentieth  street,  one  door  f^om  Fourth 
avenne,  and  near  the   southwest  comer  of 


Oramercy  Park.  It  is  open  from  nine  o'clock. 
A.u.  to  flve  o'clock  p.m.  each  baslness  day, 
except  Saturday,  when  it  is  dosed  at  three 
o'clock  p.  M. 

The  Library  and  Conversation  Booms  will 
also,  for  the  present,  be  open  every  Thursday 
evening,  from  7>{  to  10  p.  M.  Members  are 
invited  to  avail  themselves  of  the  oppor- 
tunities, afforded  on  Thursday  evenings  both 
for  consultation  of  books  and  periodicals,  and 
for  conversation. 


LIST     OF     MEMBERS. 


ADDITIONS. 

MEMBERS. 

Duie  of  Election. 

Cunningham,  James  H..  Engineer  and  Proprietor,  Milwaukee 
Bridge  and  Iron  Works,  Milwaukee, 
Wis August  6,  1879. 

Finney,  Frederick  N General    Manager,   Wisconsin    Central 

Railroad,  Milwaukee,  Wis Sept.      3,     ** 

Prout,  Henry  G (Elected  Associate,  Nov.  6,    1872),    12 

Barclay  street.  New  York "         **     " 

TiTLOw,  John  M Ass't  Engineer,  Department  of  Surveys, 

E.  Entrance,  City  Hall,  Philadelphia, 

Pa August  6,     " 


changes  and  corrections, 
members. 
Allen,  C.  Frank Engineers'  office.  New  Mexico  &  Southern  Pacific  Rail- 
road, Las  Vegas,  New  Mexico. 

MoRSS,  Foster Engineer  Shenandoah  Valley  Railroad,  Berryville,  Va. 

Whitney,  Joseph Cambridgeport,  Mass. 


Lucas,  D.  Jones. 


JUNIOR. 

.Box  405,  I^wiston,  Maine. 
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RESIGNATION. 

Steele,  J.  Button September  5th,   1879. 


CoLBURN,  Warren. 


DEATH. 

.Elected  Member,  March  i8th,  1868.     Died  September 
1 6th,  1879. 
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I>ROCE  EDINGS. 


Vol.  V,    October,   1879. 


MINUTES    OF    MEETINOS. 

(Abstract of  taob  u  may  be  of  general  Interest  to  membera.) 


OF  THE  SOCIETY. 

OcTOBBB  IsT,  1879. — Tbe  Society  met  at  8  p.  m.,  William  H.  Paine  in 
the  chair.  Ballots  were  canvassed,  and  Thomas  M.  Cleeman,  of  Phila- 
delphia, Pa.,  and  Irvin  John,  of  New  York,  were  declared  elected  mem- 
bers. The  vote  was  canvassed  on  resolutions  submitted  to  letter  ballot, 
with  the  following  result : 

On  the  resolution  : 

Seaolved.  That  a  staoding  committee  of  aeTOD,  representing  diiferent  sections  of  the 
country,  be  appoinHA  from  the  American  Society  of  Civil  Engineers,  who  shall  examine  into 
the  entire  subject  of  tbe  preservation  of  timber,  and  report  to  tbe  Society  from  time  to  time, 
and  who  shall  collect  soch  samples  and  data  as  they  may  be  able,  to  aid  in  determining  the 
relative  valaes  of  tbe  different  woods,  both  preserved  and  nnpreserved,  in  ordinary  nse  in 
varioos  parts  of  the  country. 

There  were  149  yeas  and  7  noes. 

This  resolution  was  thereupon  declared  adopted. 

On  the  resolution : 

Resolved,  That  a  committee  of  seven  members  of  the  Society  be  appointed  by  the  Board 
of  Direction  to  devise  and  report  a  uniform  system  for  tests  of  cement 

There  were  147  yeas  and  9  noes. 

This  resolution  was  thereupon  declared  adopted. 

The  death,  on  September  16th,  1879,  of  Warren  Colbum,  member  of 
the  Society,  was  announced,  and  the  Chairman  was  authorized  to  ap- 
point a  committee  to  prepare  a  memoir  of  the  deceased. 
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CHANGES  AND  CORRECTIONS. 
MEMBERS. 

Chittenden,  Samuel  H..U.  S.  Ass't  Engineer,  Olio,  St.  Clair  Co.,  Alabama. 
Marsland,  Edward New  York  G.is  Light  Co.,  Cor.  Twenty-first  St.  and 

Avenue  A,  New  York. 

Nichols,  O.  F 202  Academy  St.,  Trenton,  N.  J. 

NicoLLS.  William  J Supervisor  Long  Island  Railroad,  Jamaica,  Long  Island, 

N.  Y. 
Pearsons,  Galen  W Kansas  City,  Kansas. 

JUNIORS. 

Haines,  Caspar  W Supervisor  Sub-Division  i,  Pittsburg,   Fort  Wayne  and 

Chicago  Railroad,  Eastern  Division,  Pittsburg,  Pa. 

Horton,  Sanford Engineer  Department,  Atchison,  Topeka  and  Santa  F^ 

Railroad,  Topeka,  Kansas. 


DECEASED. 

Stratton,  Franklin  A.  .Elected  Member  May  3d,  1876.    Died  July  17th,  1879. 


Digiti 


ized  by  Google 


t««rican  foci..,  .,  |tea   !«,!..«. 


PROCEKDIISrGS. 


Vol.  V,    September,    1879. 
MINUTES    OF    MEETINraS. 

(ilbstrtctof  such  m  maj  be  of  general  intereet  to  memben.) 


OP  THE  SOCIETY. 

September  3d,  1879. — The  Society  met  at  8  p.m.  Charles  H.  Haswell 
in  the  chair.  Ballots  were  canvassed,  and  the  following  declared  elected 
as  Members  :  Frederick  N.  Finney  of  Milwaukee,  Wis.  ;  John  Thomas 
Lansing  of  Albany,  N.Y.,  and  Henry  G.  Prout  (elected  Associate  Novem- 
ber 6th.  1872,)  of  Harrisburg,  Pa. 

A  paper  by  William  H.  Searles,  subject,  "The  Stability  of  Stone 
Structures,"  was  read  by  the  author.  Advance  copies  of  this  paper 
having  been  issued,  discussions  were  presented  through  the  Secretary 
from  O.  Chanute,  Theodore  Cooper,  D.  J.  Whittemore,  F.  Collingwood 
and  R.  Hering.  The  subject  was  also  discussed  by  Charles  E.  Emery, 
Charles  Macdonald  and  the  author. 

September  17th,  1879. — The  Society  met  at  8  p.  b«l  Thomas  C. 
Clarke  in  the  chair.  The  paper  by  Theodore  Cooper  on  the  "Use  of 
Steel  for  Bridges  "  was  read  by  the  Secretary  and  discussed  by  T.  C. 
Clarke,  A.  P.  Boiler,  C.  Macdonald,  O.  Chanute  and  D.  Torrey.  The 
discussion  of  the  paper  by  James  D.  Burr  on  the  *'  Construction  of  the 
Raikoad  over  the  Baton  Mountains"  was  postponed  till  the  next 
meeting. 
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THE    NORMAN    MEDAL 

The  following  rules  have  been  adopted  by  the  Board  of  Direction, 
with  the  approval  of  the  donor  of  the  Medal  Fnnd,  George  H.  Norman, 
Member  and  Fellow  of  the  Society: 

CODE  OF  RULES 

FOR  THE 

Award  of  the  Norman  Medal. 

I. — Competition  for  the  Norman  Medal  of  the  American  Society  of 
Civil  Engineers  shall  be  restricted  to  Members  of  the  Society. 

n. — There  shall  be  one  gold  medal,  and  only  one,  struck  for  each  and 
every  fiscal  year  of  the  Society,  and  awarded  as  hereinafter  provided. 
The  dies  therefor  shall  be  with  the  Superintendent  of  the  United  States 
Mint  at  Philadelphia,  in  trust  exclusively  for  the  above  purpose.  Such 
medal  shall  be  of  a  cost  equal  to  the  annual  interest  received  upon 
31,000.00  of  the  Consolidated  Stock  of  the  City  of  New  York,  Certificate 
No.  179,  of  the  additional  new  Croton  Aqueduct  Stock  of  the  City  of 
New  York,  authorized  by  an  act  of  the  Legislature  of  the  State  of  New 
York,  Chap.  230,  passed  April  15th,  1870,  dated  November  17th,  1873, 
now  held  in  trust  by  the  Treasurer  of  this  Society,  and  so  held  solely  for 
this  purpose,  and  shall  be  executed  upon  his  order. 

DX — All  original  papers  presented  to  the  Society  by  members  of  any 
class,  during  the  year  for  which  the  medal  is  awarded,  shall  be  open  to 
the  awards,  provided  that  such  papers  shall  not  have  been  previously 
contributed  in  whole  or  in  part  to  any  other  association,  nor  have 
appeared  in  print  prior  to  their  publication  by  the  Society,  nor  have 
been  presented  to  the  Society  in  any  previous  year. 

rV. — The  Board  of  Censors  to  award  the  Medal  shall  consist  of  three 
members  of  the  Society,  to  be  designated  by  the  Board  of  Direction. 
The  Secretary  of  the  Society  shall  act  as  Secretary  to  the  Board  of 
Censors. 

V. — The  medal  shall  be  awarded  to  such  paper  as  the  said  Board  shall 
judge  to  be  worthy  of  special  commendation  for  its  merits  as  a  contribu- 
tion to  Engineering  Science,  not  merely  relatively  as  compared  with 
others  presented  during  the  same  year,  but  as  exhibiting  the  science, 
talent,  or  industry  displayed  in  the  consideration  of  the  subject  treated 
of,  and  for  the  good  which  may  be  expected  to  result  from  the  discus- 
sion and  the  inquiry. 

VI. — ^Li  case  no  paper  presented  during  the  year  shall  be  deemed  of 
sufficient  value  to  receive  an  award,  the  amount  of  the  interest  of  the 
fund  for  that  year  shall  be  expended  by  the  Board  of  Direction  in  the 
purchase  of  books,  to  be  offered  as  a  premium  for  the  second  best  paper 
in  the  next  year  in  which  more  than  one  paper  of  sufficient  value  may 
be  presented. 
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Vn.  —The  medal  year  shall  terminate  on  the  first  day  of  Angnst,  and 
the  award  shall  be  announced  at  the  Annual  Meeting  in  November. 

Vm. — The  Treasurer  of  this  Society  shall  cause  the  medal  to  be 
prepared  and  delivered  to,  or  deposited  to  the  order  of,  the  successful 
competitor,  within  two  months  after  the  Annual  Meeting  at  which  the 
same  shall  have  been  awarded. 


LIST  OP  NEW  BOOKS  ON 

ENOINEERING    AND    TECHNOLOGY. 


Army.  Beport  of  the  Busaian  Army  aod  ita 
CampaigDs  in  Turkey  in  1877-8.  By  Lieu- 
teoant  F.  V.  Oreeue,  United  States  Army. 
Attach^  to  tbe  American  Legation  at  St 
Petersburg.  Accompanied  by  a  military 
atlas.  New  York.  AppUUnu.  (Announce- 
ment.) 

Art.  Tbe  Indnstrial  Arts  in  Spain.  By  Juan 
F.  Riano.  ninstrated  witb  50  woodcnts. 
(Soatb  Kensington  Museum  Art  Hand- 
books.) 12mo.  New  York.  Seribner  dt 
Wfl/ord.     SI.  60. 

Bridges.  Elementary  Tbeory  and  Calculation 
of  Iron  Bridges  and  Roofs.  By  August 
Ritter,  Dr.  Phil..  Professor  at  the  Polytecb- 
nic  School  at  Aix-la-Chapelle.  Tranalati*d 
from  the  German  (Third  Edition)  by  H.  B. 
Sankey,  Lieut.  R.  E.  Spvnt.  London. 
(Announcement.) 

Cables.  Strength  of  Wrought-lron  and  Chain 
Cables.  Government  experiments  by  Com- 
modore Beardslee.  Edited  by  Wm.  Kent. 
8vo.    New  York.     WiU^.    (Announcement.! 

Car-builder's  Dictionary,  by  a  committee  of 
Blaster  Car-builders'  AMociation.  Illus- 
trated. New  York.  Hailrood  OaxAU, 
$2.26. 

Cbemiatry.  Laboratory  teaching.  C.  Bloz- 
am.  Philadelphia.  12mo  ill.  Lindsay  <£ 
Blahiston.     $1.75 

List  of  new  and  important  books  on 

Chemical  Analysia.  Assayiug.  etc.  Phila- 
delphia.   Henry  Carey  Baird  <t  Co. 

Concrete.  A  Practical  Treatise  on  Natural 
and  Artificial  Concrete  :  Its  Varieties  and 
Constructive  Adaptations.  By  Henry  Reid, 
author  of  "The  Science  and  Art  of  the 
Manufacture  of  Portland  Cement,"  kc. 
New  ed.,  8to.    Spons,    London.    ISs. 

Dictionary  of  Engineering  :  Supplement  to 
Spons.  Edited  by  Ernest  Spon.  (To  be 
completed  in  Three  Divisions.)  Division 
I.  Containing  Abacus — Agricultural  Imple- 
ments— Air  Compressors— Animal  (  harcoal 
Machinery —Bam  Machinery— Belts  and 
Belting—  Blasting— Boilers— Brake— Brick- 
making  Machines  —  Bridge— Cages — Calcu- 
lus —  Canals  —Carpentry  —  Cast-iron—  Ce- 
ment, Concrete.  Limes  and  Mortar— Chim- 
ney Sbafte— Coal  Mining,  &c.,  kc.  8vo. 
Spimt.    London.    13s.  6d. 

Electric  Transmission  of  Power  :  Its  Present 
Position  and  Advantages.  By  Paget  Higgs. 
LL.D.,  Dr.  8c.  Crown  8 vo.  Spons.  Lou- 
don.   3e. 

Encyclopedia.  Spons'  Encyclopaedia  of  the 
Indnstrial  Arts,  Manufactures,  and  Com- 


mercial Products.  Edited  by  G.  O.  An- 
dre,  F.  G.  8.  Assoc.  Inst  C.  £.  (To  be  com- 
pleted in  Five  Divisions.)  Division  I.— 
Containing  Acids  —  Alcohol- Alkalies— Al- 
luys— Alum— Arsenio— Asphalt — Assaying- 
Beverages,  kc.  Super-royal  8vo.  Sp^. 
London.    ]3fl.  M. 

Engineers*  Manual.  A  Manual  for  Railroad 
Engineers  and  Engineering  StudenU.  Con- 
taining the  Rules  and  Tables  needed  for 
the  Location,  Construction,  and  Equip- 
ment of  Railroads,  as  built  In  the  United 
SUtes.  By  George  L.  Yose.  With  les 
woodcuts  and  31  large  Plates.  A  new  re- 
vised edition.  Boston.  Lee  dt  Shepard. 
$12.60. 

Expert  Testimony  :  Its  use  and  abase.  8. 
Snowden  Bell.  Philadelphia^  8vo.  Seet, 
Welsh  ti  Co.    $1.00. 

Graphics  for  Engineers.  Part  III.  Arches 
in  Wood.  Iron  and  Stone.  Prof.  Greene. 
8vo.    New  York.    Wiley.    (Announcement) 

Locomotive  Engineer,  Fireman  and  Engine 
Boy ;  compribiug  an  Historical  Notice  of 
the  I  ioneer  Locomotive  Engines  and  their 
inventors,  with  a  Project  for  the  Establish- 
ment of  Certificates  of  Qualification  in  the 
Running  Service  of  Railways.  Michael 
Reynolds.  Cr.  8vo.  Crosby  Lochwood.  4s  6d. 

Mechanics.  C.  Tomlinson  (Weales*  Series). 
New  ed.,  12mo.  London.  Crosby  Lockwood, 
Is.  6d. 

Meteorology.    The  Nottingham for  the 

past  12  years.  1867  to  1878  inclusive.  From 
Diurnal  Observations  by  M.  Ogie  Tarbot- 
ton :  to  which  are  added  Rainfall  Tables 
from  several  localities  on  tbe  Trent  Water- 
shed.   Roy.  8vo.    Spons.    London.    Is.  6d. 

Military  Prise  Essay,  1879.  Clayton  (Captain 
Emilius).  Field  Intrenching;  its  Applica- 
tion on  the  Battlefield  and  its  Bearing  on 
Tactics.  With  Plates.  8vo.  Loudon.  IF, 
Mitchell.    2a.  6d. 

Mining,  Mining  Machinery  and  Coal.  List  of 
Books  upon  these  subjects,  Hen>y  Carey 
Baird  d  Co     Philadelphia. 

Parks  and  Gardens  of  Paris.  W.  Robinson, 
F.LS.  With  numerous  Illustrations.  8vo. 
MacmiUan,    London  (cheaper  issue).    18s. 

Railroad  Accidents  ;  Notes  upon — .  Charles 
Francis  Adams.  Jr.  12mo.  New  York. 
Putnams.    $1.26. 

Rainfall— BHtish.  1878.  On  the  Distribution 
of  Rain  over  the  British  Isles  during  the 
year  1878.  as  observed  at  about  2.000  Stations 
in  Great  Britain  and  Ireland.  G.  J.  Symons. 
8vo.    London.    Stanford.    5s. 
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Bailway  System— The  Index  to  our  Railway 
System  and  our  Leading  Lines  :  A  Oom- 
prehenalve  Analysis  of  Railway  Property, 
1878-79.  No.  8.  Wm.  Fleming.  London. 
8vo.    McCorquodaiCt    2s.  6d. 

Sanitary  Engineering.  Report  of  the  Proceed- 
ing of  the  District  Meeting  of  Municipal  and 
Sanitary  Engineers  and  Surveyors  held  at 
the  Town  Hall,  Wrexham,  Jnue  21st,  1879; 
Discussion  on  Shone's  Patent  Pneumatic 
Sewerage  System.  4to.  Discussion,  fcap. 
Bray  ley  and  Bradley  (Wrexham).  Spans. 
London.    Is. 

Science,  Half-honr  Recreations  In  Popular—. 
Second  Series,  uniform  with  the  First  Series, 
containing:  Transmission  of  Sound  by  the 
Atmosphere,  by  Joljn  Tyndall ;  Qigantlc 
Cuttle-Fish.  by  SaviUe  Kent ;  The  Oiadal 
]^och  of  onr  Globe,  by  Alexander  Brauu; 
The  Sun  and  the  Earth,  by  Prof.  Balfour 
Stewart ;  The  Ice  Age  in  Britain,  by  Pr^f. 
Oeikie  ;  Plant  Life  in  the  Sea.  by  L.  Kny  ; 
The  Telephone  and  th*)  Phonograph,  by 
Prof.  F.  Q.  Oarbit ;  The  Use  and  Abuse  of 
Food.  Ozone,  Dew ;  Th^  Levelling  Pjwer 
of  Rain,  by  Richard  A.  Proctor  ;  The  Suc- 
cession of  Life  on  the  Earth,  by  Prof.  W.  C. 
Williamson  ;  What  the  Earth  is  Composed 
of,  by  Prof.  Roscoe  ;  Notes  on  Tree  Growth, 
by  Prof.  Asa  Gray  ;  Science  and  War.  by  U. 
Baden  Pntchard  ;  Existence  of  Glacial  Ac- 
tion upon  the  Summit  of  Mt  Washington, 
N.  H.,  by  Prof.  C.  H.  Hitchcock.  One  vol., 
large  12mo.  Boston.  EiUs  dt  Lauriat.  $2.60. 

Sewerage.  Discussions  on  Isaac  Stone's  Pneu- 
matic Sewerage  System,  by  Engineers, 
Surveyors  and  Medical  Doctors,  convened 
under  the  Auspices  of  the  "  Sanitary  Regis- 
ter," held  in  the  Town  Hall.  Wrexham, 
July  19. 1879.  under  the  Presidency  of  Pr. 
Lory  Marsh.  Roy.  8vo  "  Otuurdian  "  Office 
(Wrexham),    iipons.    London.    6d. 

Sewers  and  drains  of  populous  districts,  by 
Col.  J.W.Adams.  New  York.  VanNosirand. 
(Announcement) 

Thames  Traffic.  Report,  evidence,  maps. 
British  Govt.  PtUtlieation,    London.    88. 


Thermodynamics.  Prof.  Henry  T.  Eddy. 
18mo.  (No.  45.  Science  Series).  Van 
Nostrand.    New  Tork.    $0.60. 

Tunneling— Practical  Tunneling,  explaining 
in  detill  the  setting  out  works,  shaft  sink- 
ing, heading  drlring,  ranging  lines,  leveling 
under  ground,  sub^xcavatlng,  timbering, 
construction  of  brickwork  of  tunnels,  with 
labor  required  for  and  cost  of  various  por- 
tions of  the  work.  By  Frederick  Walter 
Slmms,  C  E.  3d  ed.,  rev.  and  extended 
with  chapters  illustrating  the  recent  prac- 
tioe  at  St.  Gothard.  Mt  Cenis  and  other 
modern  works.  By  D.  Kinnear  Clark,  C.E. 
8vo.  illus.  Van  Nostrand.  New  York.  $7.50. 

Water— Analysis  of  Water.  J.  A.  Wanklyn 
and  E.  T.  Chapman.  6th  ed.,  cr.  Svo.  Lon- 
don.   Truhntr.    6s. 

.  Address  upon  Water  Economy,  de- 
livered at  the  Anniversary  Meeting  of  the 
Sanitary  Institute.  July  10th,  1879.  His 
Grace  the  Duke  of  Northumberland  in  the 
chair.  G.  Symons.  Cr.  Svo,  pp.  33.  Stan- 
fard.    London.    Is. 

;  Power  of  Water.   J.Glynn.    Newed.. 

limo.  (Weales*  series.)  Cro^  Lock-wood. 
London.    28. 

;    National  Water  Supply,  Sewage  and 

Health.  Annual  Conference,  ^>ociety  of 
Arts,  Adelphi,  held  Thursday  and  Friday, 
the  16th  and  16th  May,  1879.  Imp.  8vo. 
Bell  and  Sfms,    London     Is.  6d. ;  28 

Wave  and  Vortex  Motion.  Thomas  Craig. 
18mo.  ( No.  43.  Science  Series).  Van  A  ottrand. 
New  York.     $0.60. 

Weights  ;  Tabulated  Weights,  of  Angle,  Tee. 
Bulb,  Round.  Square  and  Flat  Iron  and 
Steel,  and  other  Information  for  the  use  of 
Naval  Architects  and  Shipowners.  By  Chas 
H.  Jordan.  Mem.  Inst  N.i.,  Surveyor  to 
the  Underwriters'  Registry  for  Iron  Vessels. 
Third  Edition,  rev.  and  enl..  royal  32mo, 
cloth.    Spons.    London.    28. 6d. 

Wood  Engraving— Practical  Hints.  For  tbe 
instruction  of  reviewers  and  the  public. 
W.  J.  Linton.  4to.  Lee  <t  SKepard.  Boston. 
$0.60. 


ADDITIONS  TO 

LIBRARY     AND     MUSEUM. 


From    Administration    des    Pouts    et 
Chaus6es,  Paris: 
Annales.  May.  June  and  July.  1879. 
List  of  Members  Fonts  et  Chaus^es. 

From  American  Academy  of  Arts  and 
Sciences.  Boston : 
Proceediugs  f^m  May  1878  to  May  1879. 

From  American  Chemical  Society,  P. 
Cassamajor,  Secretary,  New  York: 
Proceedings  of  the  Society.  Vul.  1.  Nos.  4 
and  6. 

From  American   Institute    of   Mining 
Engineers,  Prof.  Thomas  M.  Drown, 
Secretary,  Eaaton,  Pa. : 
The  Tessie  Gas  Producer.    A.  L.  Holley. 
On  some  curious  phenomena   in    making  a 
Test  of  Bessemer  Steel.    Wm.  Kent. 


Accidents  in  the  Comstock  Mines  and  their 

relation  to  deep  mining.    John  A.  Church. 
On  the  use  of  determining  Slag  densities  in 

Smelting.    Thomas  Macfarlane. 
The  Antimony  deposits  of  Arkansas.  Charles 

E.  Wait. 
Discussion  of  Charles  B.  Dudley's  paper  on 

Steel  Rails,  read  at  the  Lake  George  Meeting, 

October,  1877.  By  R.  W.  Hunt,  W.  R.  Jonea, 

T.  Egleston,  A.  L.  Holley,  W.  Metcalf.  Wm. 

Kent  D.  Torrey,  H.  M.  Howe,  C.  E.  Stafford. 

R.   W.   Raymond,  W.   E.    C.  Coxe.   A.   8. 

McCreath  and  Wm.  P.  Shinn. 
Note  on  the  Wear  of  Iron  Rails.  W.  E,C.  Coxe. 
On  an  apparatus  for  Testing  the  resiatanoe  of 

metals  to  repeated  shocks.    Wm-  Kent. 
Pittsburgh- Its  resources  and  surroundings. 

Wm.  P.  Shinn. 
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Proceedingt  of  the  PitUbargh  Meeting.  May 

13, 1879. 
BegeDerative  Stores,  a  sketch  of  their  history 
end  notes  on  their  use.    John  M.  Hsrtman. 
Sketches  of  the  Mew  Mining  District  at  Sai- 

Utsd,  Maine.    0.  W.  Kempton. 
The  working  of  the  three  Hearths  at  the  Oedar 
Point  Fnniaoe,  Port  Henry,  N.  Y.    T.  F. 
Wltberbee. 

From  Oeorge  O.  Ansley,  City  Snrreyor, 
Montreal: 
Onr  Health  and  onr  Diseases ;  condition  of 
Montreal  in  a  Sanitary  point  of  view.    F.  P. 
Mackelan,  Montreal. 

From  Argentine  Scientiflc  Society.  Don 
Felix   Amorett^,    Secretary,  Buenos 
Ayres  : 
Annales,  June  and  July,  1879. 

From  Board  of  Water  Commissioners, 
Toronto.  Canada: 
Annnal  Reports  of  the  Board  for  1875. 1876, 
1877  and  1878. 

From  Boston  PnbUc  Library.  Boston: 
Twen*y-seventh   Annual  Report   of    Boston 
Public  Library. 

From  Hon.  Allan  Campbell,  New  Tork: 
Beport  of  the  Department  of  Public  Works, 
quarter  ending  March  81,  1879. 

From  £.  S.  Cheabrough,  Chicago: 
Third  Annual  Beport  Department  of  Public 
Works  of  Chicago. 

From   CiTil   Engineers'   Club  of    the 
Northwest.    L.  P.  Morehouse,  Secre- 
tary. Chicago: 
Proceediugfl  of  the  Club. 
Metric  System. 

Memorial  of  William  H.  Clarke. 
Snperetructnre  ot  the  Glasgow  Bridge. 
Proposed  Constitution  and  By-Laws  by  Com- 
mittee on  Reorgsnization. 

From  Prof.  John  Collet,   Indianapolis, 

Ind.: 

Eighth.  Ninth  and  Tenth  Annual  Report  of 

the  Geological   Survey  of   Indiana,   made 

during   the  years  1876-77-78.      E.  T.  Cox, 

Indiauapolis,  1879. 

From  Joseph  P.  Davis,  City  Engineer, 
Boston: 
Third  Annnal  Report  of  the  Boston  Water 
Works. 

From  M^.  Oeorge  W.  Drawer,  Secre- 
tary of  Society  of  Gas  Lighting.  New 
York: 
Tiansactious  of  the  Society  for  1877. 

From  Esssyons  C  nb.  Corps  of  Engi- 
Deers.  U.  S.  A  .  W.  M.  Black.  Secretary. 
WUletts  Point.  N.Y.: 
Papers  read  l>efore  the  Clab  during  the  win- 
ter 1878-79.  aa  follows  :  XLV.  Useful  Tables 
for  flndins  Specific    Gravity.      Lleut.-Col- 
Heger.     XLVI— Notes  on  the  use  of  Logs, 
rlthms.    H  S.  Palfrey.    XLVII— TesUng  of 
medium    and    high    tension  fuses.     Gen. 
Abbot. 

From  Desmond  Fitzgerald,  Brookline, 
Mass.: 
Third  Annual  Report  of  the  Boston  Water 
Works 

From  Charles  E.  Fowler,  City  Surveyor, 
Han  ford.  Conn.: 
Annual  Reports  of  the  Street  Department  of 
the  City  of  New  Haven,  for  1876, 1877,  and 
1878. 


From  the  Imperial  Cc^ege  of  Engineer- 
ing, Henry  Dyer,  Principal,   Tokio. 
Jajpan: 
Reports  of  the  Principal  and  Professors  from 
1873  to  1877. 

From  the  Imperial  and  Royal  Legation 
of  Austria: 
Beitr&ge  zur  Beleuchtung  der  allegemein  Ver- 
hiUtnisse  der  Oesterr^chischen  Eisenbah- 
nen. 

From   the  Imperial  Teohnic   Society. 
Prof.  Paul  Panayeff,  Director,  Mos- 
cow, Russia: 
Notes  of  the  Society.    Part  6  (Russian). 

From  the  Institution  of  Civil  Engineers, 
James  Forrest,  Secretary.  London : 
Minutes  or  Proceeding.    Vol.  LVIL 
List  of  Members  of  the  Institution.  July  3. 

1879. 
AbstracUof  papers  in  foreign  Transactions 
and  Periodicals.    Vol.  LVlI.    Session  1878- 
79.    Parts. 
Excerpt  ftom  Minutes  of  Proceedings.  Edited 
by  James  Forrest,  as  follows  : 
Dioptric  Apparatus  in  Lighthouses   for 

the  Electric  Light    Jsmos  T.  Chance 
The  Electric  Light  applied  to  Lighthouse 

U  umination.    James  N.  Douglas. 
Description  of  Several  Bridges  erected  in 

Switzerlsnd.    Jules  Gaudard. 
Description  of   Machinery  for  the  pro- 
duction and  transmission  in  the  larger 
Factories  of  East  Lancashire  and  West 
Yorkshire.    George  W.  Sutcliffe. 
Strength  and  elasticity  of  Materials.  Wm. 

J.  Millar. 
Dock  Gates.    Adam  F.  Blandy. 
The  Improvement  of  the  Bar  of  Dublin 
Harbor  by  Artificial  Scour.    John  P. 
Orifflths. 
4  Sesroh  for  the  Optimum  System   of 

Wheel  Teeth.    Edward  Sang. 
Street   Carriageway  Pavements.    George 

F.  Deacun. 
Wood  as  a  Paving  Material  under  Heavy 

Traffic.    Osbert  H.  Howartb 
Discussion  on  the  two  foregoing  subjects. 
ExperimenU  on  the  Filtrstion  of  Water. 
George  Higgins. 

From  the  Iron  and  Steel  Institute,  J.  S. 
Jeans.  Secretary,  London: 
Journal  of  the  Institute,    No.  L    1879. 

From  Henrv  F.  Kane.  C.  E..  New  York: 
Address  to  the  Members  of  the  New  York  Ex- 
change, by  Heury  F.  Kane,  On  the  Prac- 
ticability of  permanently  malnUlniuR  sev- 
eral feet  increased  depth  over  the  Sandy 
H'Kik  Bur,  and  otherwise  improving  the 
Channel, 

From  Charles  Latimer,  Cleveland.  O.: 
The  French  Metric  System,  or  the  Battle  of 
the  Standarda.    (Several  copies.) 

From  Hon.  R.  C.  McCormick,  Washing- 
ton.  D.  C. : 
Our  Success  st  Paris  in  1878.    R.  C  McCor- 
mick.   New  York.  1879. 

From  W.  H.  McFadden.  Philadelphia: 
Annual  Heport  of  the  Chief  Engineer  of  the 
Water  Department  of  the  City  of  PhlUdel- 
phU  for  1878. 

From  Midland  Institute  of  Mining. 
Civil  and  Mechanical  Engineers. 
Joseph  Mitchell.  Secretsry,  Bamsley. 
Engiaud  : 
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TransactionB.  NoTomber,  1878.  Febniaxy, 
March,  May  and  July,  1879.  Vol.  VI,  Part 
XLVl. 

Prom  New  York  Meteorological  Obser- 
vatory, Daniel  Draper,  Director,  New 
York: 
Abstracts  of  Registers  from  Self-Recording 
Instmments.    June  and  July,  1879. 

From  North  of  England  Institute  Min- 
ing and  Mechanical  Engineers.  Theo. 
WgM  Sunning,  Secretary,  Newcastle- 
on-Tyne,  England  : 
Transactions.    April,  May  and  June,  1879. 

From  the  Publishers  Bevue  G^n6rale 
flesChemins  de  fer,  Edgar  Monjean, 
Secretary.    Paris  : 
Revue  GenSrale  des  Chemlns  de  fer.  May  and 
June,  1879. 

From  Philadelphia  and  Reading  Coal 
and  Iron  Co.    Philadelphia  : 
Diacnram  and  Tables  showing  the  Annual  Pro- 
duction of  Anthracite  Coal  in  Pennsylvania 
since  1820,  and  the  amount  produced  from 
each  region. 

From  Royal  United  Service  Institution. 

Capt.  B.  Burgess,  Secretary,  London  : 

Appendix  to  Vol.  XXn  of  the  Journal  of  the 

Institution. 
Vol.  XXUI.  Journal  of  the  Institution,    No. 
C.    Extra  number. 

From  Soci^te  des  Ing^nieurs  Oivils,  M. 
Mallet,  Secretary,  Paris : 
Memoires  de  la  Soci6t6.    November  and  De- 
cember, 1878.    January,  February,  March 
and  April,  1879. 

From  R.  H.  Thurston,  Hoboken,  N.  J. : 
Friction  and  Lubrication.   Prof.  R.  H.  Thurs- 
ton.   Hew  York,  1879. 
Mechanical  and  Physical  Properties  of  the 
Copper-Tin  Alloys.    Prof.  R.  H.  Thunton. 
Washington,  1879. 

From  United  States  Light  House  Board, 
Washington.  D.  C: 
List  of  Beacons,  Buoys,  Monuments  and  other 
Day  Marks  in  the  First  Light  House  Dis- 
trict, corrected  to  July  1,  1879. 


From  Jerome  B.  Ward,  Newark,  N.  J. : 

Report  on  Additional  Water  Supply  for  the 
City  of  Newark,  N.  J.  By  J.  James  K.  Croes 
and  George  W.  Howell.  March  6th,  1879. 
(Several  copies.) 

From  Hon.  A.  A.  WagstafT,  New  York  : 

Annual  Report  of  the  Superintendent  of  Pub- 
lic Works,  State  of  New  York,  for  1878.  B. 
S.  W.  Clark. 

Annual  Financial  Report  of  the  Auditor  of 
the  Canal  Department  of  the  State  of  New 
York  for  1878.    G.  W.  Schuyler. 

Second  Annual  Report  of  ihe  Superintendent 
of  State  Prisons  of  the  State  of  New  York. 
Louis  D.  Pilsbury. 

Report  of  the  Board  of  Commissioners  of 
Pilots,  December  31st.  1878. 

Communication  from  the  Superintendent  of 
State  Prisons  relative  to  the  Contract  Sys- 
tem in  the  State  Prisons.    L.  D.  Pilsbury. 

Communication  ftom  the  Acting  Chief  of  En- 
gineers, U.  S.  A.,  relative  to  the  Pier  and 
Bulkhead  Lines  of  New  York  Harbor.  Gen. 
H.  G.  Wright. 

A  Proposed  New  City  Park  for  the  extreme 
Eastern  portion  of  New  York.  Wm.  J. 
Fryer,  Jr. 

The  Necessity  to  Commerce  of  Cheap  Water 
Communication  between  the  West  and  East. 
An  Address  to  the  Farmers  of  Ohio,  Indiana 
and  Illinois. 

From  Gen.  H.  G.  Wright  Chief  of  En- 
gineers. U.  S.  A..  Washington.  D.  C. : 

Reports  upon  the  Specimens  obtained  from 
Borings  made  in  1874  between  the  Missis- 
sippi River  and  Lake  Borgne.  at  the  site 
proposed  for  an  outtet  for  flood  water. 
Prof.  Eugene  W.  Hilgard  and  Dr.  F.  V. 
Hopkins. 

On  the  Use  of  the  Barometer  on  Surveys  and 
Reconnaissances.  Lieut  CoL  R.  S.  Wil- 
liamson. 

Eleventh  Report  upon  the  Improvement  of 

the  ^outh  Pass  of  the  Mississippi  River. 

Capt  M.R.  Brown.  (Copies  for  dietribution.> 

From  A.  F.  Wrotnowski,  New  Orleans  : 

Topographical  and  Drainage  Map  of  New  Or- 
leans and  Surroundings. 


ANNOUNCEMENTS. 


At  the  meeting  of  the  Society  of  October  1st 
the  paper  by  James  D.  Burr,  member  of  the 
Society,  subject  *'  The  Construction  of  the 
Railroad  over  the  Raton  Mountains,"  will  be 
read  and  discussed. 

At  the  meeting  of  October  1st,  the  paper 
No.  CLXXX  (Transactions  May  1879).  on  the 
Construction  and  Maintenance  of  Roads,  by 
Edward  P.  North,  member  of  the  Society,  and 
the  discussions  presented  on  the  same  at  the 
Convention  at  Cleveland  will  also  be  con- 
sidered and  further  discussed.  Advance 
copies  of  these  discussions  will  be  furnished 
to  persons  desiring  to  discuss  the  spbject 

At  the  meeting  of  October  15th,  Hie  ipaper 
by  Max  E.  Schmidt  subject  "The  South 
Pass  Jetties,"  published  in  the  current  num- 
ber of  the  Transactions,  will  be  discussed. 


Discussion  on  each  of  these  subjects  i» 
especially  invited.  The  Secretary  will  for- 
ward the  advance  coplea  to  those  who  inform 
him  of  their  desire  to  discuss.  The  dis- 
cussions may  be  presented  verbally  or  sent, 
to  the  Secretary,  who  will  read  them  for  the 
authors. 

The  Twenty-seventh  annual  meeting  of  the 
Society  will  be  held  at  its  rooms  in  Now  York«. 
on  November  5th,  1879,  at  10  a.m. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Convention  of  the  Society,  and 
ordered  printed  regularly  in  the  Society  pub- 
lications: 

Whereas,  the  metric  system  of  weights  and 
measures  is  now  extensively  used  abroad* 
and  whereas  it  is  desirable  that  the   relation 
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Of  the  nnitt  of  dlfltoing  ■yitemt  be  made  Qnunercy  Ptrk.    It  ie  open  from  nine  o'clock, 

funlhir  to  all  by  comparison:  a.m.  to  five  o'clock  p.m.  each  baeiness  day, 

EeaoWed,  That  members  be  irequeetod,  in  except  Saturday,  when  it  is  closed  at  three 

papers  hereafter  presented  to  the  Society,  to  o'clock  p.  m. 

write,  in  parenthesis,  weights  or  dimensions  The  Library  and  Ck>nTersation  Rooms  wHl 

by  the  metric  system,  in  connection  with  »l»o.  for  the  present,  be  open  erery  Thurtday 

those  of  the  system  in  general  use.  evening,  from  7K  to  10  p.  M.    Members  are 

iuYlted   to  avail  themselves  of  the  oppor- 

The  House  of  the  Society  is  at  104  East  tunitles,  afforded  on  Thursday  evenings  both 

Twentieth    street,   one   door  ftom   Fourth  for  consultation  of  books  and  periodicals,  and 

avenue,  and  near  the  southwest  comer  of  for  conversation. 


LIST     OF     MEMBERS. 


ADDITIONS. 
MEMBERS. 


Date  of  Election. 

Cunningham,  James  H..  .Engineer  and  Proprietor,  Milwaukee 
Bridge  and  Iron  Works,  Milwaukee, 
Wis August  6,  1879- 

FiNNEY,  Frederick  N General    Manager,   Wisconsin    Central 

Railroad,  Milwaukee,  Wis Sept.     3,     *' 

Prout,  Henry  G (Elected  Associate,  Nov.  6,   1872),    12 

Barclay  street.  New  York "         *•     " 

TITLOW,  John  M Ass't  Engineer,  Department  of  Surveys, 

E.  Entrance,  City  Hall,  Philadelphia, 

Pa August  6,     " 


changes  and  CORRECTIONS. 
MEMBERS. 

Allen,  C.  Frank Engineers*  office,  New  Mexico  &  5>outhern  Pacific  Rail- 
road, Las  Vegas,  New  Mexico. 

MoRSS,  Foster Engineer  Shenandoah  Valley  Railroad,  Berryville,  Va. 

Whitney,  Joseph Cambridgeport,  Mass. 


JUNIOR. 

Lucas,  D.  Jones Box  405,  I^wiston,  Maine. 
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RESIGNATION. 

Steele,  J.  Ditton September  5th,   1879. 


CoLBURN,  Warren. 


DEATH. 

.Elected  Member,  March  i8th,  1868.     Died  September 
1 6th,  1879. 
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Vol.  V,    October.    1879. 


MINUTES    OF    MEETINGS. 

(Abstract  of  snoh  as  may  be  of  goDeral  Intereat  to  memben.) 


OF  THE  SOCIETY. 

October  Ist,  1879. — The  Society  met  at  8  p.  m.,  William  H.  Paine  in 
the  chair.  Ballots  were  canvassed,  and  Thomas  M.  Cleeman,  of  Phila- 
delphia, Pa.,  and  Irvin  John,  of  New  York,  were  declared  elected  mem- 
bers. The  vote  was  canvassed  on  resolutions  submitted  to  letter  ballot, 
with  the  following  result  : 

On  the  resolution  : 

BMohred,  That  a  staDdlng  committee  of  MTen,  represeDting  dilTerent  sectlona  of  the 
coantry,  be  appoioltfl  from  the  American  Society  of  Civil  Engineers,  who  shall  examine  into 
the  entire  subject  of  the  preservation  of  timber,  and  report  to  the  Society  from  time  to  time, 
and  who  shall  collect  such  samples  and  data  as  they  may  be  able,  to  aid  in  determining  the 
relative  values  of  the  different  woods,  both  preserved  and  unpreserved,  in  ordinary  use  in 
various  puis  of  the  country. 

There  were  149  yeas  and  7  noes. 

This  resolution  was  thereupon  declared  adopted. 

On  the  resolution : 

Be  solved.  That  a  committee  of  seven  members  of  the  Society  be  appointed  by  the  Board 
of  Direction  to  devise  and  report  a  uniform  system  for  tests  of  cement 

There  were  147  yeas  and  9  noes. 

This  resolution  was  thereupon  declared  adopted. 

The  death,  on  September  16th,  1879,  of  Warren  Colbum,  member  of 
the  Society,  was  announced,  and  the  Chairman  was  authorized  to  ap- 
point a  committee  to  prepare  a  memoir  of  the  deceased. 
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The  following  amendments  to  the  Constitution  were  submitted  : 
Amendment  to  Article  XXII.,  proposed  by  William  E.  Worthen,  L. 

B.  Ward,  Charles  Maodonald,  J.  J.  R.  Croes,  and  Stevenson  Towle  : 

At  the  end  of  Article  XXIL  iDB<»rt :  "  On  and  after  the  fifth  day  of  NoTember.  1879.  Past 

Presidents  of  the  Society  shall  be  Life  Members,  entitled  to  all  the  privileges  of  members 

without  the  payment  of  Annual  Dnes. 

Amendment  to  Article  XXXm.,  proposed  by  William  P.  Shinn. 
William  Metcalf,  Reuben  Miller,  C.  Vandervoort  Smith,  and  William  H. 
Paine : 

To  amend  Article  XXXIII.  so  that  the  amended  article  shall  read  as 
follows : 

ABTXCiiX  XXXin.~Propoeed  amendments  to  this  Constitution  must  be  submitted  In 
writing,  signed  by  not  less  than  five  members,  on  or  before  the  first  Wednesday  in  October, 
and  then  sent  by  letter  to  the  several  members  of  the  Society,  at  least  twenty-five  days 
previous  to  the  Annual  Meeting.  Such  amendments  shall  be  in  order  for  discussion  and 
amendment  at  such  Annual  Meeting,  and  vrith  such  amendments  thereto  as  may  havf.  been  approved 
by  a  majority  vote  of  the  Annual  Meeting,  shall  be  voted  upon  by  letter  ballot,  the  vote  to  be 
counted  at  the  first  regular  meeting  in  February.  An  affirmative  vote  of  two-thirds  of  all 
ballots  cast  shall  be  necessary  to  secure  the  adoption  of  any  amendment 

The  words  in  italics  constitute  the  proposed  amendment ;  otherwise 
the  article  is  unaltered. 

These  amendments  will  be  in  order  for  discussion  at  the  Annual 
Meeting,  and  afterwards  will  be  voted  upon  by  letter  ballot. 

The  discussion  on  the  paper  by  Edward  P.  North  on  "Construction 
and  Maintenance  of  Roads  '*  was  resumed  and  participated  in  by  E.  B. 
Van  Winkle,  J.  J.  R.  Croes,  E.  K  Andrews,  E.  Yardley,  J.  C.  Post,  and 
E.  P.  North. 

A  paper  by  James  D.  Burr,  subject  **  The  Construction  of  the  Atchi- 
son, Topeka  &  Santa  Fe  Railroad  over  the  Raton  Mountains,  and  the 
performance  of  Locomofives  on  its  steep  grades,"  was  read  by  the  Secre- 
tary and  discussed  by  J.  Foster  Flagg  (by  letter),  E.  Yardley,  C.  E. 
Emery,  and  E.  P.  North. 

\ 

OF  THE  BOARD  OF  DIRECTION. 

August  4th,  1879. — Applications  for  membership  were  considered. 

September  2d,  1879. — ^Applications  for  membership  were  considered. 
The  Board  of  Censors  to  award  the  Norman  Medal  for  the  present  year 
were  appointed  as  follows :  E.  S.  Chesbrough,  Charles  Paine,  and  C. 
Shaler  Smith.  Resolutions  for  appointment  of  standing  committees 
were  considered  and  ordered  to  be  submitted  to  vote  by  letter  ballot. 
Financial  matters  and  arrears  due  from  members  were  considered,  and 
appropriations  were  made. 

October  1st,  1879. — Applications  for  membership  were  considered. 
The  distribution  and  exchange  of  publications  were  acted  upon.     The 
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pnblioatioii  of  a  Society  paper  in  a  journal,  without  giving  credit  to  the 
Society,  was  brought  up,  and  action  taken,  Preparation  was  made  for 
the  Annual  Beport  of  the  Board.  The  report  of  the  Nominating  Com- 
mittee was  received,  and  it  was  ordered  that  a  ballot  should  be  prepared 
and  issued  in  accordance  with  the  By-Laws.     Appropriations  were  made. 


THE    NORMAN    MEDAL 

The  following  rules  have  been  adopted  by  the  Board  of  Direction, 
with  the  approval  of  the  donor  of  the  Medal  Fund,  George  H.  Norman, 
Member  and  Fellow  of  the  Society: 

CODE  OF  RULES 

FOB  THE 

Award  of  the  Norman  Medal. 

L — Competition  for  the  Norman  Medal  of  the  American  Society  of 
Civil  Engineers  shall  be  restricted  to  Members  of  the  Society. 

n. — There  shall  be  one  gold  medal,  and  only  one,  struck  for  each  and 
every  fiscal  year  of  the  Society,  and  awarded  as  hereinafter  provided. 
The  dies  therefor  shall  be  with  the  Superintendent  of  the  United  States 
Mint  at  Philadelphia,  in  trust  exclusively  for  the  above  purpose.  Such 
medal  shall  be  of  a  cost  equal  to  the  annual  interest  received  upon 
$1,000  00  of  the  Consolidated  Stock  of  the  City  of  New  York,  Certificate 
No.  179,  of  the  additional  new  Croton  Aqueduct  Stock  of  the  City  of 
New  York,  authorized  by  an  act  of  the  Legislature  of  the  State  of  New 
York,  Chap.  230,  passed  April  15th,  1870,  dat^  November  17th,  1873. 
now  held  in  trust  by  the  Treasurer  of  this  Society,  and  so  held  solely  for 
this  purpose,  and  shall  be  executed  upon  his  order. 

m. — All  original  papers  presented  to  the  Society  by  members  of  any 
class,  during  the  year  for  which  the  medal  is  awarded,  shall  be  open  to 
the  awards,  provided  that  such  papers  shall  not  have  been  previously 
contributed  in  whole  or  in  part  to  any  other  association,  nor  have 
appeared  in  print  prior  to  their  publication  by  the  Society,  nor  have 
been  presented  to  the  Society  in  any  previous  year. 

rV. — The  Board  of  Censors  to  award  the  Medfd  shall  consist  of  three 
members  of  the  Society,  to  be  designated  by  the  Board  of  Direction. 
The  Secretary  of  the  Society  shall  act  as  Secretary  to  the  Board  of 
Censors. 

y. — The  medal  shall  be  awarded  to  such  paper  as  the  said  Board  shall 
judge  to  be  worthy  of  special  commendation  for  its  merits  as  a  contribu- 
tion to  Engineering  Science,  not  merely  relatively  as  compared  with 
others  presented  during  the  same  year,  but  as  exhibiting  the  science, 
talent,  or  industry  displayed  in  the  consideration  of  the  subject  treated 
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of,  and  for  the  good  which  may  be  expected  to  result  from  the  discus- 
sion and  the  inquiry. 

YL — In  case  no  paper  presented  during  the  year  shall  be  deemed  of 
sufficient  value  to  receiye  an  award,  the  amount  of  the  interest  of  the 
fund  for  that  year  shall  be  expended  by  the  Board  of  Direction  in  the 
purchase  of  books,  to  be  offered  as  a  premium  for  the  second  best  paper 
in  the  next  year  in  which  more  than  one  paper  of  sufficient  value  may 
be  presented. 

YII.— The  medal  year  shall  terminate  on  the  first  day  of  August,  and 
the  award  shall  be  announced  at  the  Annual  Meeting  in  November. 

Vm. — The  Treasurer  of  this  Society  shall  cause  the  medal  to  be 
prepared  and  delivered  to,  or  deposited  to  the  order  of,  the  successful 
competitor,  within  two  months  after  the  Annual  Meeting  at  which  the 
same  shtdl  have  been  awarded. 


ADDITIONS  TO 

LIBRARY     AND     MUSEUM. 


From    Adminlstimtion    des    Ponte  et 
Chaofl^es.  Paris: 
AmuJea.    August.  1879. 

From  American  Cbemical  Society,  P. 
Cassam^jor,  Secretary.  New  York  : 
Journal  of  the  Society.    Vol.  1.    No.  7. 

From  Argentine  Sdentiflc  Society.  Don 
Felix    Amorettl,   Secretary,  Buenos 
Ayres: 
Anales.    August  1879. 

From  Hon.  Allan  Gampltell,  New  York: 

Report  of  the  Department  of  Public  Works  of 

tbe  City  of  New  York,  for  the  quarter  ending 

June  30,  1879,  with  special  report  on  the 

subject  of  Water  Supply.  • 

From  O.  Ohanute,  New  York  : 
Blue  and  white  Tracings  of  Sample  Test  Bars. 
Records  of  Tests,  Iron  and  Steel,  N.  Y.  L. 
E.  and  W.  R.  R.    (Several  copies.) 

From  Theodore  Cooper.  New  York: 

Report  of  the  proceedings  of  the  Interooeanlc 

Canal  Congress,  held  at  Paris,  May,  1879, 

and  instructions  given  to  Daniel  Ammeu 

and  Civil  Engineer  A.  O.  Menocal,  U.S.  N. 

From    Department    of    the    Interior, 
Washington.  D.  C. : 
Report  of  the  Commissioner  of  Education  for 
the  year  1877.    (Two  copies.) 

From  Charles  £.  Fowler,  New  Haven, 
Conn.; 
City  Year  Book  of  New  Haven,  containing 
List  of  officers,  messages  of  the  Mayor, 
Reports  of  Departments.  Public  Documents 
and  Miscellaneous  papers  ft^m  1876  to 
1878. 

From  George  H.  Frost,  New  York: 
A  comprehensive  Treatise  on  the  Water  Sup- 
ply of  Cities  and  Towns.     William  Hum- 


ply 
ber. 


From  E.  T.  Hall,  New  York: 
Bulletin  of  the  American  Geographical  So- 
ciety.   No.  4.    1878. 

From  Julius  E.  Hilgard,  Assistant  in 
charge  United  States  Coaat  Survey, 
Washington,  D.C.: 
Report  on  Interoceanlc  Canals  and  Railroads 
between  the  Atlantic  and  PaciAo  Oceans. 
Charles  H.  Davis. 
Methods  and  results— secular  change  of  Mag- 
netic Declination  in  the  United  States  and 
at  some  foreign  stationa.    Third  edition. 
From  the  Institute  for  the  advancement 
of  Technical  Education,  London, 
Programme  of  Technological   Examinations 
for  1880. 

From  the  Institution  of  Civil  Engineers, 
James  Forrest,  Secretary,  London  : 
Charter,  By-Laws  and  Regulations,  and  List 
of  Members.  Institution  of  Civil  Engineers. 
August  id,  1879. 
Miuutes  of  Proceedings.    Vol.  LVm. 
Abstmcto  of  Papers  in  foreign  Transactions 

and  Periodicals.    Vol.  LVIIL 
Session  1878-79.    Part  4. 
Excerpt  from  Minutes  of  Proceedings.  Edited 
by  James  Fcrrest,  as  follows: 
Description  of  a  New  Balance  Bridge  over 
the  Royal  Canal  at  Dublin.    Bindon  B. 
Stoney. 
On    Keeping   Irrigation  Canals  dear  of 

SUt    R.  B.  Buckley. 
On  the  Street  and  Footwalk  Pavements  of 
Montreal,  Canada,  from  the  year  1842  to 
1878.    Perdval  W.  St.  George. 
Thn  Travellrg  of  Sea  Beaches.    George 
U.  Kinahan. 

From  the   Institution  of    Mechanical 
Engineers,  W.  R.  Browne,  Secretary, 
London  : 
Proceedings  of  the  Institute.    June,  1879. 
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From  M.  Fero  de  Le8fl«pfli  PiriB,  France : 
Proeeedlngs  of  the  International  Oongreaa  on 

tbe  Inter-ooeanic  Oanal.  held  at  Paris,  May 

16th  to  May  29th.  1879  (French). 
The  reality  of  a  Ship  Oanal  aorom  the  Itthmns 

of  Panania.    Laden  de  Pnydt  ( French). 
International   Company  of  the   Colnmblan 

Ship  Canal,  foonded  in  Paria.  March  9th. 

1864.    Organized  for  the  purpoee  of  cutting 

a  Ship  Ciinal  on  a  level  without  Locks  or 

Tonnels,  across  the  Isthmns  of  Darien. 

From  O.  A.  M.  Liljencrants.  Chicago: 
America's  Climate.  Graphical  illustrations 
of  the  Daily  Yarlationsof  Temperature  for 
one  year,  Arom  Joly  1, 1878,  to  Jane  30, 
1879.  Sheets  1  and  2.  Q.  A.  BL  LiHencrantz, 
C.  E. 

From  E.  P.  Lnll.  Commander  U.  S.  N., 

Washington.  D.  C. : 

Beports  of  Explorations  and  Surreys  for  the 

location  of  a  Ship  Canal  between  the  At- 

lantlo  and  PaciAo  Oceans,  through  Mica- 

rafoa.    1R73-73. 

From  the  National   Board  of  Health, 
Washington,  D.  C. : 
Schedules  of  Questions  for  a  Sanitary  Surrey 
of  a  City  or  Town. 

From  Simon  Mewcomb,  Supt  American 
Ephemeris    and   Nautical   Almanac. 
Washington.  D.  0. : 
Astrononiicsl  Papers,  prepared  for  the  use  of 
the  American  Ephemeris  and  Nautical  Al- 
manac   Vol.  L,  Part  I.    Tables  of  EcUpees. 

From  New  Tork  Meteorological  Obsenra. 
tory.  Department  Public  Parks,  Daniel 
Draper.  Director,  New  York  : 
Abstracts  of  Registers  from  Self-Becording 
Instruments.    August,  1879. 

From  Charles  Paine.  Cleveland.  Ohio  : 
Proceedings  of  Civil  Engineers  of  the  North- 
west.   August  5th,  1879. 
Letter  objecting  to  the  proposed  Constitution 
of  Civil  Engineers'  Club  of  the  Northwest. 
From  Ernest  Poutsen,  Paris,  France  : 
Le  Verre  Tremp6. 

From  the  Boyal  Technical  High  school, 
Hanover.  Germany  : 
Prospectus  for  1879-80  (German). 

From  W.  H.  Schock,  Engineer-in-Chlef 
U.  S.  N.  Bureau  of  Steam  Engineer- 
ing, Washington,  D.  C. : 
Annua]  Report  of  the  Chief  of  the  Bureau  of 

Steam  Engineering. 
Beport  on  the  Herreshoff  Boiler,  submitted  to 

the  Navy  Department  January  12Ui.  1878. 
Beport  of  the  Board  to  recommend  a  Ktan- 
dsrd  Gauge  for  Bolts,    Nuts,    snd   Screw 
Threads  for  the  United  States  Navy.    May, 
1878. 
Speed  Co-efBcient«  of  Screws  of  Vessels  in  the 

United  SUtes  Navy. 
Power  Co-efElcients  of  Engines  of  Vessels  in 

the  xrnited  States  Navy. 
Beport  on  the  two  kinds  of  Coal  submitted  by 

the  Chesapeake  and  Ohio  Railroad  Co. 
Iron  Manufacturers  in  Great  BriUln.    Prof. 

B.  H.  Thurston. 

Beport  on  the  Ashcroft  Furnace  Doors  and 

Orate  Bars. 
Beport  on  tbe  Murphy  Grate  Bar. 
Report  on  D.  C.  Green's  System  of  Ventilation, 
Beport  on  Safety  Valve  Tests  made  at  the 

United  States  Navy  Yard,  Washington,  D. 

C,  September,  1875. 


From  Soci^t^  des  Ingenieurs  Civils,  M. 
Mallet,  Secretary,  Parle,  Jf'rauce  : 
M^moires  de  la  Soci^.    May  and  June.  1879. 
From  United  SUtes  Light  House  Board, 
Washington,  D.  C. : 
List  of  Towers.  Beacons.  Buoys,  Stakes  and 
other   Day  Marks  in   the   Seventh    Light 
House  District.    Corrected  to  July  1,  1879. 
(Two  copies ) 

From  E.  B.  Van  Winkle.  Topographical 
Engineer.  Department  Public  Parka, 
New  York  : 
Conditions   of    proposals    for   Constructing 
Sewer  and  Appurtenances  in  134tb  Street, 
from  410  feet  East  of   Willis   Avenue   to 
BrooK    Avenue,   with   Branch   in    Brown 
Place. 
Conditions    of    proposals  for    Constructing 
Sewer  and  Appurtenances  in  I4l8t  Street, 
from  Alexander  Avenue  to  Brook  Avenue, 
with  Branches  in  Alexander  Avenue  and 
Willis  Avenue. 
Form  of  agreement  in  Triplicate  for  the  Con- 
struction of  Drains  on  and  for  the  Lands 
bounded  by  George  Street  on  the  north. 
Union  Avenue  and  White's  Lane  on  tbe  east, 
Delmonico  and  Concord  Avenues  on    the 
west,  and  thence  southerly  to  Long  Island 
Sound,  in  the  23d  Ward  of  the  City  of  New 
Tork. 

From    George  E.   Waring,    Jr..    New- 
port, B.  I. 
Ezcrementai    DiHcases:  Their  causation  and 
their    prevention    by     Hygienic     means. 
George  E.  Waring.  Jr. 

From  A.  B.  Whitney.  New  York: 
Two  framed  Photographs  of  the  Third  Avenue 
Elevated  Kallroad. 

From  the  World's  Fidr  Committee  for 
1883,  W.  H.  C.  Price,  Secretary,  New 
York: 
The  World's  Fsir  Committee  for  the  proposed 
World's  Fair  in  the  City  of  New  York  for 
1883. 
Address  of  the  Committee  to  the  people  of 
the  United  Stutes. 

From  Gen.  H.  G.  Wright.  Chief  of  En- 
gineers.  U.  S.  A.,  Washington,  D.  C: 
Official  Army  Register  for  1879. 

From  othei  sources; 
The  American  Catalogue.  Vol.  1.  Authors  and 

TiUes;  Part  4.     Robbie— Z. 
On  tbe  Molecular  Changes  produced  in  Iron 
by  variations  of  temperature.    Prof.  R.  H. 
Thurston. 
New  York  Ore  Separator  Company. 
The  Manufacture  of  Steel.    M.  L.  Gruner. 
Railway  Gaugef.   from  the  London  Times  of 

January  17th,  1873. 
Proceedings  of  the  National  Narrow  Gauge 
Railway  Convention,  held  at  St.  Louis,  Mo., 
June  19th.  1872. 
A  letter  to  the  Rt.  Hon.  H.  C.  E.  Chllders.  M. 

P..  on  Railwsy  Gauges.    W.  W.  Evans. 
A  letter  on  the  Railway  Gauge  question,  by  B. 
H.  Latrobe,  with    extracts   from    English 
Eegineers'  reports  to  the  British  Govern- 
ment on  Railway  Gauges,  published  by  W 
W.  Evans. 
The  Street  Railroads  of  the  City  of  New  York. 
Railway  Rolling  Stock  and  discussion  by  W. 

R.  Browne  and  W.  A.  Adams. 
Time   Tableb,  London.  Chatham  and  Dover 

Railway.  August,  1878. 
Time  Tables  of  London   and   Northwestern 
and  other  railways  in  connection,  January, 
1879. 
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LIST      OF      MEMBERS. 


ADDITIONS. 

MEMBERS. 

Date  of  Election. 

Cleemann,  Thomas  M 340  South  Twenty-first  street,  Phil- 
adelphia, Pa October  ist,  1879. 

Lehnartz,  Frederick  W.  .  .United  States  Engineer's  Office,  Cas- 
cade Locks,  Owasco  Co.,  Oregon. August  6,  1879. 


changes  and  corrections. 

members. 

BiLLiN,  Charles  E Pencoyd  Iron  Works,  265  South  Fourth  street,  Phila- 

delphia.  Pa. 

Palconnet,  E.  F Chief  Engineer,  Owensboro  and  Nashville  Railroad, 

Nashville,  Tenn. 

FuNiAK,  Fred,  de General  Manager  Louisville  and  Nashville  Rail- 
road, Louisville,  Ky. 

James,  John  C  Chief  Engineer  Northwestern  Grand  Trunk  Railroad, 

Battle  Creek,  Mich. 

Nichols,  O.  F 25  Wall  street,  Trenton,  N.  J. 

Pontzen,  Ernest 4  Rue  de  Castellane,  Paris,  France. 

Stauffer,  D.  Mc.  N 129  South  Thirteenth  street,  Philadelphia,  Pa. 

Stephens,  Clinton  F Resident  Engineer,  Texas  and  St.  Louis  Railroad, 

Texarkana,  Ark. 

Yardley,  Edmund 104  East  20th  Street,  New  York. 

associate. 
Harris,  Charles  M 83  Cedar  street.  New  York. 

junior. 
Francis,  Henry  N City  Hall,  Providence,  R.  I. 

deaths. 
Vinton,  Francis  L Elected  Member  August  5th,  1868.     Died  October 

6th,  1879. 
Tasker,  Charles  A Elected  Junior,  November  4th,  1874.    Died  October 

4th,  1879. 
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PROCEEDINGS. 


Vol.  V,    November,   1879. 
MINUTES    OF    MEETINGS, 

(Abtinctof  anch  u  may  be  of  general  interest  to  membere.) 


OF  THE  SOCIETY. 

October  15th,  1879. — The  Society  met  at  8  p.  m.,  Walter  Eatt^  in 
the  chair.  The  paper  by  Max  E.  Schmidt,  subject  **The  South  Pass 
Jetties,"  published  in  Transactions  for  August,  1879,  was  discussed  by 
J.  Foster  Flagg  (by  letter),  and  by  Messrs.  E.  R  Andrews,  O.  Ohanute^ 
T.  Cooper,  W.  Katt^,  T.  J.  Long,  E.  P.  North  and  J.  W.  Putnam. 

NoYEMBEB  5th,  1879. — The  Twenty-seventh  ANNUAii  Meeting  of 
THE  Society. — ^The  Society  met  at  10  a.  m..  Vice  President  Albert  Fink 
in  the  chair.     The  following  members  were  present : 

Messrs.  Edward  R.  Andrews,  George  S.  Bsixter,  John  Bogart,  Robert 
Briggs,  O.  Chanute,  E.  S.  Chesbrough,  Thomas  C.  Clarke,  F.  CoUiug- 
wood.  Theodore  Cooper,  Martin  Coryell,  J.  J.  R.  Croes,  Wilson  Crosby, 
D.  W.  Cunningham,  E.  B.  Dorsey,  G.  W.  Dresser,  Theodore  G.  Ellis, 
Charles  E.  Emery,  Albert  Fink,  Clark  Fisher,  Edward  A.  Flint,  A. 
Gordon,  Bryant  Godwin,  G.  Thomas  Hall,  Sullivan  Haslett,  A.  L. 
HoUey,  William  E.  Kelley,   George  O.   Knapp,  Charles  Latimer,  G. 
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Leverioh,  W.  W.  Maclay,  Edward  Marsland,  Charles  C.  Martin,  Charles 
L.  McAlpine,  D.  N.  Melvin,  William  Metcalf,  W.  A.  Nichols,  Edward  P. 
North,  F.  O.  Norton,  William  H.  Paine,  Franklin  C.  Prindle.  C.  Van- 
dervoort  Smith,  George  C.  Tingley,  E.  B.  Van  Winkle,  W.  W.  Wilson, 
De  Volson  Wood,  William  E.  Worthen  and  W.  W.  Wright. 

George  W.  Dresser  and  Theodore  Cooper  were  appointed  Tellers  of 
the  ballot^  for  officers. 

The  Annual  Keport  of  the  Board  of  Direction  was  then  presented, 
read  by  the  Secretary,  and  on  motion  was  accepted. 

The  Annual  Eeport  of  the  Treasurer  was  presented,  read  and 
accepted. 

The  Annual  Eeport  of  the  Finance  Committee  was  presented,  read  and 
accepted. 

The  Beport  of  the  Library  Committee  on  the  subject  referred  to  it  at 
the  last  Convention,  namely,  whether  some  plan  may  not  be  adopted  to 
enable  members  living  away  from  New  York  to  consult  the  books  of  the 
Library,  under  proper  regulations  to  ensure  their  return  and  to  prevent 
injury,  was  then  presented,  read  and  accepted. 

A  report  from  the  Committee  on  Gauging  of  Streams  was  then  read, 
accepted,  and  the  Committee  continued. 

The  Secretary  presented  a  statement  of  the  answers  to  the  circular 
requesting  suggestions  as  to  the  time  and  place  for  the  next  Annual 
Convention.  After  discussion,  it  was  resolved  that  there  should  be 
issued  to  the  Society  a  circular  giving  an  abstract  of  the  suggestions 
made  on  the  subject,  and  that  the  determination  of  the  place  for  the 
Convention  should  be  submitted  to  letter  ballot,  restricting  the  Toie  io 
the  three  cities  already  suggested  by  the  largest  number  of  members, 
namely,  St  Louis,  Washington  and  San  Francisco. 

The  Beport  of  the  Committee  on  the  Exhibit  of  American  Engineer- 
ing at  the  Paris  Exposition  was  then  presented,  read  by  Edward  P. 
North,  accepted,  and  the  Commission  discharged. 

A  report  from  the  Centennial  Commission  of  the  Society  was  then 
presented  by  the  Chairman,  Theodore  G.  Ellis,  to  the  effect  that  the 
Commission  had  been  continued  from  year  to  year,  in  the  hope  that  the 
Chairmen  of  the  Sub-Committees,  on  various  divisions  of  Engineering 
Exhibits  would  prepare  reports.  Only  two,  however,  had  been  pre- 
sented, those  on  Lighthouses  and  on  Bivers  and  Harbors,  and  as  there 
was  no  probability  of  further  reports,  the  Commission  asked  to  be  dis- 
charged.    The  report  was  accepted  and  the  Commission  discharged. 

The  Committee  on  Method  of  Nominations  then  presented  a  verbal 
report  through  the  Chairman,  J.  J.  B.  Croes.  On  motion,  it  was 
resolved  that  the  Committee  be  continued,  and  that  the  former  report 
made  by  it  be  printed  and  sent  to  the  members  of  the  Society  for  dis- 
cussion and  suggestion. 

The  Committee  on  Quarters  for  the  Society  presented  a  report,  which 
was,  on  motion,  accepted,  the  Committee  continued,  and  instructed  to 
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report,  as  soon  as  practicable,  by  letter  to  the  Society,  what  was  con- 
sidered a  feasible  plan  for  procuring  a  suitable  building  to  belong  to  the 
Society. 

The  tellers  of  the  ballots  for  officers  then  reported  the  canvass  of  the 
votes,  and  the  following  named  members  were  declared  elected  officers 
of  the  Society  for  the  ensuing  year  :  President,  Albert  Fink  ;  Vice- 
Presidents,  James  B.  Francis  and  Octave  Channte  ;  Secretary  and  Libra- 
rian, John  Bogart ;  Treasurer,  J.  James  R.  Croes ;  Directors,  William 
H.  Paine,  C.  Vandervoort  Smith,  Charles  Hermany,  Edgar  B.  Van 
"Winkle  and  Gouvemeur  K.  Warren. 

The  following  proposed  Amendment  to  Article  XXTT.  of  the  Consti- 
tution was  considered : 

At  the  end  of  Article  XXII,  Insert:  "On  and  after  the  fifth  daj  of  November,  1879.  Pat 
Presidente  of  the  Society  shall  be  Life  Members,  entitled  to  all  the  pririleges  of  members 
-without  the  payment  of  Annual  Dues." 

After  discussion,  it  was  resolved  that  this  proposed  amendment  be 
submitted  to  letter  ballot  without  comment 

The  following  proposed  Amendment  to  Article  XXXm.  of  the  Con- 
stitution was  considered : 

To  anend  Artlc'e  XXXIII,  so  that  the  amended  article  shall  read  as  follows : 
InnoiiB  XXXIII. — Proposed  amendments  to  this  Oonstltation  most  be  submitted  in 
-writing,  signed  by  not  le*s  than  fire  Members  <^n  or  before  the  first  Wednesday  in  October, 
and  then  sent  by  letter  to  the  sereral  Members  of  the  Society,  at  leatit  twenty-five  days  pre- 
Tious  t?  the  Annual  Meeting.  Such  amendment  shaU  be  in  order  for  discussion  and  ainend 
tnerU  at  such  Annual  Meeting,  and  with  ittch  amendments  thereto  ai  may  have  been  approved  by  a 
majority  vote  of  th«  Annual  Meeting,  shall  be  voted  upon  by  letter  ballot,  the  vote  to  be 
counted  at  the  first  regular  meeting  in  February.  Any  afllrmative  vote  of  two-thirds  of  all 
ballots  cast  shall  be  necessary  to  seoure  the  adoption  of  any  amendment. 

The  words  in  italics  constitute  the  proposed  amendment ;  otherwise 
the  article  is  unaltered. 

After  discussion,  it  was  resolved  that  the  proposed  amendment  be 
approved  by  this  meeting. 

The  result  of  the  canvass  of  the  ballots  for  membership  was  then 
announced,  and  the  following  candidates  were  declared  elected  members: 
Daniel  Bontecou  of  New  York,  Alexander  Dempster  of  Pittsburgh,  Pa. , 
Horace  Loomis  of  New  York,  and  James  Hart  Reno  of  Pittsburgh,  Pa. 

The  suggestion  made  in  the  report  of  the  Board  of  Direction  as  to 
the  advisability  of  changing  the  day  of  the  Annual  Meeting  and  the  date 
of  termination  of  the  Society  year  was  discussed,  and  the  Secretary  was 
requested  to  present  the  subject  for  discussion  at  the  next  Convention. 

On  motion,  the  thanks  of  the  Society  were  presented  to  the  officers 
for  the  past  Society  year. 

The  Board  of  Censors  to  award  the  Norman  Medal  and  Book  Prize 
then  presented  its  report  through  E.  S.  Chesbrough. 
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THB 

ANNUAL  EEPORT  OP  THE  BOARD  OF  DIRECTION, 

FOR  THE  YEAR  ENDING  NOVEMBER  5.  1879. 
Presented  and  Acoeptbd  at  the  Annual  Mebtiko  oy  that  date. 


The  Board  of  Direction  presents  the  following  Report  for  the  term  from 
November  6th,  1878,  to  November  5th,  1879  : 

On  November  6th,  1878,  the  membership  in  the  Society  was — 

Honorary  Members,  resident,     2  ;  non-resident,    4;  Total $ 

Corresponding  Members *'  3       "    3 

Members,  resident 120  **  334       **     ! 454 

Associates,        ••      4  ••  13       ••    17 

Juniors,  "      8  "  49       ••     67      62» 

Making 184  408  637 

Fellows.   67— of  whom  10  Members  and  1  Honorary  Member   u«   included   above, 

leaving 6ft 

Total  connected  with  the  Society  November  6th,  1878 698 

At  the  present  time  the  membership  is — 

Honorary  members,  resident,      2 ;  non-resident,      4  ;  total ft 

Corresponding  Members ... .  *•  8     **    3 

Members,  resident 119  "  845      "    464 

Associates,       ••      5  "  13      "    18 

Joniors  ••      8  ••  46      "    54      6Sft 

Making 134  411  545 

Fellows.  67— of  whom   10  members  and  1  Honorary  Member  are   included  above, 

leaving 6ft 

Total  connected  with  the  Society  November  6th,  1879 601 

The  increase  daring  the  year  has  been — 

Members  admitted -s 28 

Associates  admitted 2 

Juniors  admitted 8 

Fellows  admitted I 


Total  increase 

The  decrease  during  the  year  has  been — 


Members  died 

..    8; 

resigned 

10 

—    Transferred  to  Members*  . . 

Associates   '*  

..    1 
..    1 

..  10: 

1 

Juniors       " 

FeUows 

"        

5 

Total  died.. 

reslirned 

10:  transferred 

.         6 

On  November  6th,  1878,  there  were,  as  stated  in  the  last  annual  report,  6 
proposals  pending ;  44  proposals  have  been  received  daring  the  year  ;  31  can- 
didates have  been  elected  members,  of  whom  5  were  transferred  from  Juniora 
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and  1  from  Associates ;  2  candidates  have  been  elected  as  Associates,  and  3* 
candidates  have  been  elected  as  Jnniors  ;  28  persons  have  qualified  daring 
the  year  as  Members,  2  as  Associates,  3  as  Juniors,  and  1  as  Fellow  ;  3  candi- 
dates elected  as  Members  during  the  year  have  not  yet  qualified  ;  there  are  13 
proposals  now  pending. 

23  meetings  of  the  Society  were  held  during  the  year,  one  of  which  was 
the  Eleventh  Annual  Ck)nvention  ;  all  the  sessions  of  the  Convention,  includ- 
ing the  business  meeting,  being  counted  as  one  meeting  of  the  Society.  Meet- 
ing^ have  been  held  on  the  first  and  third  Wednesdays  of  each  month,  except 
the  third  Wednesday  of  August.  13  meetings  of  the  Board  of  Direction  have 
been  held  during  the  year. 

The  Eleventh  Annual  Convention  was  held  at  Cleveland,  Ohio,  June  17th, 
18th,  and  19th,  1879.  During  this  time  and  after  the  close  of  the  Convention, 
many  works  of  engineering  interest  were  visited  both  in  Cleveland  and  its 
immediate  vicinity,  and  also  at  Leavittsburgh,  at  the  Mahoning  Valley  coal- 
fields, at  Youngstown,  Pittsburgh,  the  Davis  Island  dam,  the  Edgar  Thomson 
Steel  Works,  the  Bradford  oil  district,  and  at  Niagara  Falls.  Full  reports  of 
the  Convention  have  been  published  in  the  Proceedings. 

The  answers  to  a  circular  issued  to  the  Society,  requesting  suggestions  as 
to  the  place  and  time  for  the  next  convention  will  be  submitted  at  thia 
meeting. 

Beports  made  during  the  year  have  been  as  follows : 

By  the  Board  of  Direction. — ^The  Annaal"Repttrt  for  the  jear  ;  also  »  report  as  to  the  pablica^ 
tion  of  papers,  a  report  as  to  arrears  of  dues  from  members,  and  a  report  as  to  designation 
of  engineers  to  attend  tarbine  tests  at  Holyoke. 

By  the  finance  Committee.— ^3  reports. 

By  the  Library  Oommittee.— A  report,  embodying  the  changed  mles  for  the  award  of  the  Nor- 
man Medal. 

By  the  Treasorer.— His  annual  report,  and  also  fireqnent  financial  statements  to  the  Board. 

By  the  Secretary  .^Monthly  Beports  to  the  Board. 

By  the  Centennial  Commission  of  the  Society.— 1  repor  . 

By  the  Committee  on  Exhibit  at  Paris.— 3  reports. 

By  the  Committee  on  Tests  of  American  Iron,  Steel,  and  Other  Metals.— 3  reports. 

By  the  Oommittee  on  Qaoging  of  Streams*— 1  report. 

By  the  Committee  on  Quarters  for  the  Society.— 1  report 

By  the  Committee  on  Uniform  System  of  Rsilroad  Accounts.— 3  reports. 

By  the  Committee  on  the  Resistances  of  Railway  Trains.— 1  report. 

By  the  Committee  on  Method  of  Nominations.— 1  report. 

The  Treasurer's  Report  and  the  Report  of  the  Finance  Committee  will  bo- 
submitted  at  this  meeting. 

At  the  last  annual  meeting,  the  Committee  on  Resistances  of  Railway 
Trains  made  a  final  report,  and  asked  to  be  discharged,  which  was  done. 

At  the  last  convention  the  Committee  on  Uniform  Accounts  and  Returns  of 
Railroad  Companies  made  a  final  report,  and  asked  to  be  discharged,  which 
was  done. 

The  other  committees  referred  to  in  the  last  report  ot  the  Board  are  still 
existing,  and  reports  will  be  expected  from  them  at  the  present  annual 
meeting.  These  are  the  Centennial  Commission  of  the  Society ;  the  Commit- 
tee on  Tests  of  American  Iron,  Steel,  and  Other  Metals;  on  Gauging  of  Streams; 
on  Quarters  for  the  Society;  on  Methods  of  Nominations;  and  on  the  Exhibit 
tion  at  Paris. 
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THE 

ANNUAL  EEPORT  OP  THE  BOARD  OF  DIRECTION, 

FOB  THE  YEAR  ENDING  NOVEMBER  5,  1879. 
Presented  and  Accepted  at  the  Annual  Mkbtino  or  that  date. 


The  Board  of  Direction  presents  the  following  Report  for  the  term  from 
November  6th,  1878,  to  November  5th,  1879  : 

On  November  6th,  1878,  the  membership  in  the  Society  was — 

Honoruy  Members,  resident,     3  ;  non-resident,    4  ;  Total 6 

Corresponding  Members •'  3        "     S 

Members,  resident 120  ••  334       "    f 454 

Associates,       ••      4  ••  13       ••    17 

Janiors,  "      8  ••  49       ••     57      63a 

Making 134  403  537 

Fellows.   67— of  whom  10  Members  and  1  Honorary  Member  are   included   above, 

leaving 66^ 

Total  connected  with  the  Society  November  eth,  1878 69* 

At  the  present  time  the  membership  is— 

Honorary  members,  resident,      2;  non-resident,      4  ;  total 6- 

Gorresponding  Members....  ••  8     ••    S 

Members,  resident 119  "  845      ••    464 

Associates.       ••      5  •*  13      •*    18 

Janiors  •«      8  ••  46      ••    54      53& 

Making W4  411  64S 

Fellows.  67— of  whom   10  members  and  1  Honorary  Member  are   included  above, 

leaving 66- 

Total  connected  with  the  Society  November  6th,  1879 601 

The  increase  daring  the  year  has  been — 

Members  admitted — s 28- 

Associates  admitted 4 

Janiors  admitted » 

Fellows  admitted 1 

Total  increase 3* 

The  decrease  daring  the  year  has  been — 

Membersdied 8;   resigned 10 

Associates   ••  —          «•       —  Transferred  to  Members.  ...          1 

Janiors       •• l           **        •«                  ••  '      ....          S 

Fellows       •• 1  **       —  ••  •«        

Touldied....  10;  resigned 10;  transferred 6 

On  November  6th,  1878,  there  were,  as  stated  in  the  last  annual  report,  & 
proposals  pending ;  44  proposals  have  been  received  daring  the  year  ;  31  can- 
didates have  been  elected  members,  of  whom  6  were  transferred  from  Janiors. 
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and  1  from  Associates ;  2  candidates  have  been  elected  as  Associates,  and  3" 
candidates  have  been  elected  as  Janiors  ;  28  persons  have  qualified  daring 
the  year  as  Members,  2  as  Associates,  3  as  Juniors,  and  1  as  Fellow  ;  3  candi- 
dates  elected  as  Members  daring  the  year  have  not  yet  qualified  ;  there  are  13 
proposals  now  pending. 

23  meetings  of  the  Society  were  held  during  the  year,  one  of  which  was 
the  Eleventh  Annual  Convention  ;  all  the  sessions  of  the  Ck>nvention,  includ- 
ing the  business  meeting,  being  counted  as  one  meeting  of  the  Society.  Meet- 
ings have  been  held  on  the  first  and  third  Wednesdays  of  each  month,  except 
the  third  Wednesday  of  August.  13  meetings  of  the  Board  of  Direction  have 
been  held  during  the  year. 

The  Eleventh  Annual  Convention  was  held  at  Cleveland,  Ohio,  June  17th, 
18th,  and  19th,  1879.  During  this  time  and  after  the  close  of  the  Convention, 
many  works  of  engineering  interest  were  visited  both  in  Cleveland  and  its 
immediate  vicinity,  and  also  at  Leavittsburgh,  at  the  Mahoning  Valley  coal- 
fields, at  Youngstown,  Pittsburgh,  the  Davis  Island  dam,  the  Edgar  Thomson 
Steel  Works,  the  Bradford  oil  district,  and  at  Niagara  Falls.  Full  reports  of 
the  Convention  have  been  published  in  the  Proceedings. 

The  answers  to  a  circular  issued  to  the  Society,  requesting  suggestions  as 
to  the  place  and  time  for  the  next  convention  will  be  submitted  at  this 
meeting. 

Reports  made  daring  the  year  have  been  as  follows  : 

By  the  Board  of  Direction.— The  Aiiiii]al*Rep«rt  for  the  year  ;  also  a  report  as  to  the  publica- 
tion of  papera,  a  report  as  to  arrears  of  dues  from  member*,  and  a  report  as  to  designation 
of  engineers  to  attend  tarbine  tests  at  Holyoke. 

By  the  Finance  €k>mmittee — .2  reports. 

By  the  Library  Committee. — ^A  report,  embodying  the  changed  rules  for  the  award  of  the  Nor- 
man MedaL 

By  the  Treasurer. — His  annual  report,  and  also  frequent  financial  statements  to  the  Board. 

By  the  Secretary.— Monthly  Reports  to  the  Board. 

By  the  Centennial  Commission  of  the  Society. — 1  repor  . 

By  the  Committee  on  Exhibit  at  Paris.— 2  reports. 

By  the  Committee  on  Tests  of  American  Iron.  Steel,  and  Other  Metals.— 3  reports. 

By  the  Committee  on  Gauging  of  Streams.- 1  report. 

By  the  Committee  on  Quarters  for  the  Society.— 1  report 

By  the  Committee  on  Uniform  System  of  Rsllroad  Accounts.— 3  reports. 

By  the  Committee  on  the  Resistances  of  Railway  Trains.— 1  report. 

By  the  Committee  on  Method  of  Nominations.— 1  report. 

The  Treasurer's  Report  and  the  Report  of  the  Finance  Committee  will  be- 
submitted  at  this  meeting. 

At  the  last  annual  meeting,  the  Committee  on  Resistances  of  Railway 
Trains  made  a  final  report,  and  asked  to  be  discharged,  which  was  done. 

At  the  last  convention  the  Committee  on  Uniform  Accounts  and  Returns  of 
Railroad  Companies  made  a  final  report,  and  asked  to  be  discharged,  which 
was  done. 

The  other  committees  referred  to  in  the  last  report  ol  the  Board  are  still 
existing,  and  reports  will  be  expected  from  them  at  the  present  annual 
meeting.  These  are  the  Centennial  Commission  of  the  Society:  the  Commit- 
tee on  Tests  of  American  Iron,  Steel,  and  Other  Metals;  on  Grauging  of  Streams; 
on  Quarters  for  the  Society;  on  Methods  of  Nominations;  and  on  the  Exhibi- 
tion at  Paris. 
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Besolutions  were  oflfered  at  the  last  Annnal  Convention  for  the  appoint- 
Tnent  of  a  Committee  on  the  Preservation  of  Timber,  and  a  Committee  on  a 
Uniform  System  for  Tests  of  Cement. 

These  resolutions  have  been  submitted  to  letter  ballot,  and  approved. 
The  Board  is  now  in  correspondence  with  members  in  reference  to  the  per- 
sons to  serve  on  these  committees. 

At  the  Annual  Convention  the  following  resolution  was  adopted : 

"  That  the  Library  Committee  be  requested  to  report  whether  some  plan  may  not  be 
adopted  to  enable  members  living  away  from  New  York  to  oonsnlt  the  books  of  the  library, 
under  proper  regulations  to  insure  their  return,  and  to  prevent  injury." 

The  Library  Committee  will  report  on  this  subject  at  this  meeting. 

A  list  of  the  papers  and  discussions  published  during  the  year,  also  of 
those  presented  in  addition  to  those  published,  and  also  of  the  contents  of 
Proceedings,  will  be  given  in  an  Appendix. 

The  library  has  been  increased  during  the  year  by  the  following  ad- 
ditions : 

l^umber  of  Books,  bound 7ft 

"                '*      unbound 102 

Pamphlets 387 

-«            Maps 9 

■"            Piann lu 

**            Photographs SO 

**           Drawings,  Specifications,  Models  and  Specimens 38 

These  do  not  include  the  magazines  and  papers  contributed  to  the  Society 
^y  publishers  or  received  in  exchange  for  the  Transactions,  a  list  of  which  is 
given  in  an  appendix. 

The  present  state  of  the  Library  is  about  as  follows  : 

Books  and  Pamphlets 8,054 

Manuscripts 93 

Maps,  Plans,  Drawiugs,  Charts.  Photographs  and  Engravings 1.966 

Jfodols  and  Specimens 218 

At  the  last  Annual  Meeting  a  codification  of  the  Constitution  and  By- 
Ijaws,  together  with  a  number  of  proposed  amendments  were  discussed. 
These  were  afterwards  submitted  to  a  letter  ballot  of  the  Society  and  the 
Constitution  and  By-Laws,  as  finally  adopted,  have  been  printed  in  pamphlet 
form. 

Two  amendments  have  been  submitted  for  debate  at  the  present  Annual 
Meeting,  one  relating  to  the  Past  Presidents  of  the  Society,  and  the  other 
relating  to  the  method  of  amending  the  Constitution. 

In  this  connection,  it  has  been  suggested  by  a  number  of  members,  that 
the  date  of  the  Annual  Meeting  is  particularly  inconvenient,  coming,  as  it 
does,  the  day  after  the  date  of  the  elections  in  quite  a  number  of  States. 
The  Secretary  has  been  informed  by  several  members  that  their  attendance  at 
that  day  would  be  inconvenient,  and  in  some  cases,  impracticable,  and  a 
change  in  the  date  of  the  Annual  meeting  might  be  discussed,  and  a  more 
desirable  day  suggested. 

The  Board  suggests  that  the  fiscal  year  shall  end  on  December  31st ;  that 
the  Annual  Meeting,  election  of  officers  and  reception  of  reports  be  held  on 


Digiti 


ized  by  Google 


85 

the  3d  Wednesday  of  January,  and  that  the  term  of  office  should  begin  on 
the  day  of  election. 

In  the  last  Annual  Beport  the  Board  called  attention  to  the  large  number 
of  members  in  arrears  for  their  dues.  In  its  judgment  the  interests  of  the 
Society  demanded  that  measures  should  be  taken  to  determine  whether  the 
dereliction  was  due  to  inability  to  pay  or  to  indifference,  and  if  the  latter  was. 
the  cause,  that  the  connection  of  the  delinquents  with  the  Society  should 
cease.  In  accordance  with  these  views,  the  Board,  on  April  30th,  in  com- 
pliance with  the  provisions  of  the  Constitution,  passed  the  following  resolu- 
tion : 

**Besolvedy  That  the  Secretary  be  directed  to  notify  all  members  in  arrears 
•*  that  unless  the  dues  for  the  current  Society  year,  beginning  November  6th, 
"  1878,  are  paid  before  November  6th,  1879,  they  will  cease  to  be  members. 

••  Also,  that  members  who  are  in  arrears  for  more  than  the  dues  for  the 
••  current  year,  be  notified  that  their  dues  for  years  previous  to  the  current 
**  year  are  still  to  be  paid,  and  that  payment  of  the  same  will  be  required, 
'*  unless  good  reason  to  the  contrary,  in  compliance  with  the  provisions  of 
••  Article  XXXII  of  the  Constitution,  be  assigned  before  November  5th,  1879." 

In  accordance  with  this  action,  there  were  sent,  on  May  1,  1878,  to  each 
member  whose  dues  were  not  th^n  paid,  a  copy  of  the  above  resolution,  the 
formal  notice  (Form  C)  prescribed  by  the  Constitution  for  use  in  case  of  non- 
payment of  dues  and  a  copy  of  the  Articles  of  the  Constitution  relating  to 
this  subject. 

Since  that  time  a  number  of  members  have  paid  their  dues  in  full ;  others 
have  paid  the  dues  for  the  past  year  only,  thus  retaining  their  membership 
under  the  resolution  quoted  above;  others  have  written  in  reply  expressing 
their  intention  or  desire  to  pay  as  soon  as  possible,  and  a  large  number  have 
made  no  response  whatever. 

The  necessity  of  preparing  this  report  previous  to  the  Annual  Meeting  and 
the  probability  that  a  number  of  members  may  give  attention  to  this  matter  at 
the  time  of  the  meeting,  prevents  the  Board  from  giving  a  final  statement  on 
the  subject.  After  this  meeting  a  full  statement  will  be  prepared  and  pre- 
sented in  a  future  report.  It  is  apparent,  however,  that  there  will  be  quite  a 
number  of  members  whose  names  have  been  on  the  roll  of  the  Society  for 
some  time  past,  whose  membership  will  cease. 

While  the  Board  regrets  the  apparent  decrease  in  membership,  caused  by 
this  action,  it  feels  that  it  is  necessary  to  the  prosperity  of  the  Society  that 
it  should  be  distinctly  understood  that  yiembership  of  the  Society  carries 
with  it  the  obligation  to  contribute  to  its  support,  and  that  members  cannot 
be  carried  on  its  rolls  unless  they  bear  their  burdens  equally  wi^i  their 
fellows. 

The  subject  of  the  conditions  of  award  for  the  Norman  Medal  has  been 
carefully  considered  by  the  Library  Committee  and  by  the  Board  and  the 
donor  of  the  medal,  Mr.  George  H.  Norman,  member  and  Fellow  of  the 
Society,  has  been  fully  consulted. 

No  paper  was  presented  in  competition  for  the  medal  either  the  last  or  the 
present  year,  and  it  was  felt  to  be  for  the  best  interests  of  the  Society  and 
due  also  to  the  donor  of  the  medal  that  a  different  plan  for  its  award  should 
he  adopted. 
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"With  his  full  concurrence  the  code  of  rules  for  this  award  has  been  mod- 
ified, and  competition  is  now  extended  to  ail  papers  conforming  to  the  rules, 
presented  to  the  Society  during  each  year.  The  modified  rules  have  been 
published  for  several  months  with  the  Proceedings.  The  Board  of  Censors  to 
award  the  medal  for  this  year,  Messrs.  E.  S.  Chesbrough,  Charles  Paine  and 
C.  Shaler  Smith  are  expected  to  report  at  this  meeting. 

The  Board  has  issued  a  list  of  topics  upon  which  original  papers,  illus- 
trating the  experience  of  the  writers,  are  requested.  The  attention  of  mem- 
bers of  the  Society  is  called  to  the  great  desirability  of  the  presentation  of 
papers  by  them  upon  subjects  of  engineering  interest.  Discussions  of  the 
papers  presented  are  also  in  many  cases  essential  to  a  full  development  of 
professional  information  on  the  subjects  of  those  papers.  Early  information 
is  now  given,  by  notification  to  the  members,  of  the  papers  to  be  read  at 
each  meeting  and  advance  copies  are  sent  to  such  members  as  are  designated 
by  the  authors  of  the  papers  as  specially  qualified  to  take  part  in  the  discus- 
sions, and  also  to  other  members  who  desire  such  advance  copies.  The 
result  of  this  practice  has  been  not  only  to  secure  more  extended  discussion, 
but  also  to  have  the  paper  and  its  discussions  presented  at  the  same  time,  the 
Secretary  reading  the  discussions  sent  him  by  persons  not  able  to  be  present 

The  Transactions  of  the  Society  are  now  issued  up  to  date,  the  Number 
for  October,  1879,  having  been  sent  out  some  time  since.  At  the  time  of  the 
last  Annual  Keport  one  year  ago,  the  Transactions  were  much  behind.  The 
reasons,  altogether  financial,  for  that  state  of  things  were  explained  in  that 
Keport  It  has  been  found  possible  during  the  past  year  to  publish  not  only 
the  twelve  monthly  Numbers,  but  enough  in  addition  to  bring  the  issues  to 
date  in  their  regular  sequence.  This  has  added  considerably  to  the  labor  of 
editing  and  supervising  the  publications,  but  it  is  the  belief  of  the  Board 
that  with  the  systematic  and  business-like  management  of  the  financial 
a£Eairs  of  the  Society  now  in  operation  the  future  issues  of  its  publications 
can  be  regularly  made. 

In  but  one  previous  year  of  its  history  has  the  Society  lost  so  many  of  its 
members  by  death.  The  decease  of  eight  members,  one  Junior  and  one 
Fellow,  is  announced,  as  follows  : 

Alfred  W.  Craven,  Past-President  and  one  of  the  original  incorporators  of 
the  Society,  November  5th,  1852,  died  March  27,  1879. 

Bobert  G.  Hatfield,  elected  Member  December  4,  1867,  who  died  Feb- 
ruary 15,  1879. 

Warren  Colbum,  elected  Member  March  18,  1868,  who  died  September 
16,  1879. 

Samuel  J.  Beeves,  elected  Member  April  15,  1868,  who  died  December  15, 
1878. 

Francis  L.  Vinton,  elected  Member  August  5,  1868,  who  died  October  6, 
1879. 

Norman  A.  Williams,  elected  Member  February  17,  1869,  who  died  Oc- 
tober 12. 1879. 

Franklin  A.  Stratton.  elected  Member  May  3,  1876,  who  died  July  17, 
1879. 

James  E.  Bell,  elected  Member  March  5,  1879,  who  died  June  8,  1879. 

Charles  A.  Tasker,  elected  Junior  November  4,  1874,  who  died  October  4^ 
1879. 
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Thomas  T.  Tasker,  Jr.,  elected  Fellow  January  7,  1873,  who  died  August 
19,  1877. 

Memoirs  of  each  are  in  preparation  and  will  be  published  directly. 
Bespectfully  submitted, 

JOHN  BOGART. 

Secretary. 


REPORTS    OF    COMMITTEES 

PRESENTED  AT  THE  ANNUAL  MEETING,  NOVEMBER  5th,  1879. 


On  Methods  op  Nomination  for  Officers. 


The  following  report  was  first  presented  at 
-the  Annual  Meeting,  NoTember  6th,  1878. 
The  Committee  also  at  the  Anuaal  Meeting, 
November  5th,  1879,  made  a  verbal  report 
It  was  then  resolved  that  the  Committee  be 
contlnned,  the  report  printed  and  Issned  to 
the  Society  for  discussion  and  suggestion. 

RSPOBT. 

The  Committee  appointed  at  the  regular 
meeting  held  during  the  Annual  Convention, 
in  June,  1878,  to  examine  the  methods  of 
nominations  for  oflloers  practiced  by  various 
sodetiefl  and  dubs,  and  to  report  a  by-law 
embodying  such  features  of  the  same  as  may 
seem  best  adapted  to  the  use  of  this  Society, 
respectfully  report  that  they  have  performed 
the  duty  assigned  them,  and  they  present  the 
following  synopsis  of  the  usages  of  ten  asso- 
ciations, and  also  a  plan  proposed  by  a  mem- 
ber  of  the  Society.  The  existing  by-law  of 
the  Society  is  appended  for  comparison. 
Th4  TnsHlution  of  Civil  Eagineert,  London  : 

17  HonoraiT  Members,  1 148  Mombers,  1  aoo 
Associate  Members,  633  Associates. 

President,  4  Vice-Presidents,  and  13  mem- 
bers and  3  associstes  form  the  CouneiL  (30  in 
■11.) 

Council  elected  annually. 

Pruident  shall  not  serve  more  than  3  con- 
secutive years,  and  then  is  not  eligible  for  3 
years. 

Senior  Viee-Pruident  to  be  nominated  for 
President  unless  he  gives  notice  of  intention 
to  decline. 

At  the  general  meeting  on  the  Tuesday  be- 
fore the  Annual  Meeting,  the  Council  present 
a  list  of  persons  whom  they  nominate  as  sait- 
aUe  foroAoes.  The  list  shaU  contain  the 
-  names  of  33  members  and  6  assodatas. 


Tbe  names  presented  (except  for  President 
and  Tice-Presidents)  shall  be  arranged  alpha- 
betically. 

In  voting  this  ballot,  members  may  erase  and 
substitute  names,  but  the  total  number  of 
names  left  must  not  exceed  the  number  to  be 
elected. 

At  the  Annual  meeting,  the  meeting  chooses 
3  scrutineers.  The  ballot  is  kept  open  for  1 
hour. 

The  treasurer,  secretary  and  other  execu- 
tiTe  oiBcers  are  appointed  annually  by  the 
Council. 

Tkt  Society  o/Engineert,  LvnOon : 

373  members. 

The  oflloers  elected  at  the  General  Meeting 
in  December. 

The  year  of  oflloe  begins  on  January  IsL 

Council  consists  of— President.  3  Yioe-Presio 
dents.  8  members.  1  Honorary  Secretary  and 
Treasurer  elected  at  the  Annual  Meeting. 
Also  6  Past  Presidents  who  retire  by  seniority. 

Members  of  Council  are  eligible  for  re-eleo- 
Uon. 

The  Council  prepare  a  balloting  list  of  pro- 
posed new  Council  and  ofllcers  which  shall 
be  sent  to  each  member  v>ko  hat  paid  hit  tub- 
teriptionfor  the  current  Tftar^  at  least  fourtAsn 
clear  days  before  the  date  of  the  annual  meet- 
ing. 

Any  member  offering  himself  or  proposing 
other  members  for  election  on  the  council 
must  give  in  his  or  their  names  to  the  coun- 
cil on  or  before  the  first  ordinary  meeting  in 
November.  Such  names  shall  be  appended 
to  the  list  proposed  by  council. 

Members  may  erase  and  substitute. 

At  the  annual  meeting  the  President  ap- 
points 3  scrutineers. 
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In  case  of  a  tie,  election  to  bo  decided  by 
lot. 

north  qf  England  IntiUute  of  Mining  and 
Mechanical  Engincert. 

4  clasaee  of  members— Original.  750;  or. 
dicary,  17;  associate,  12;  honorary,  24;  total. 
803  members  :  studentb,  161. 

Officers  otber  than  Secretary  and  Treasurer 
are  elected  from  th6  origiual.  ordinary  und 
associate  members,  and  conaist  of  a  President* 
six  Vice-Presidents  and  eighteen  Councillors, 
who  with  the  Treasurer  and  Secretary  consti- 
tute the  council. 

The  President,  Vice-Presidents  and  Ooun- 
clllors  are  elected  at  the  Annual  Meeting  in 
August,  and  are  eligible  for  re-election,  with 
the  exception  of  any  President  or  Vice-Presi" 
dent  who  shall  have  held  office  for  three  im* 
mediately  preceding  years,  and  such  six  ooun' 
ciUors  as  may  have  attended  the  fewest  coun' 
Gil  meetings  during  the  past  year. 

The  Treasurer  and  the  Secretary  are  appoint* 
ed  by  the  Oouncil  and  are  removable  by  the 
Council  subject  to  appeal  to  a  general  meet, 
ing. 

Each  member  is  at  liberty  to  nominate  in 
writing,  and  send  to  the  Secretary  not  less 
than  eight  days  prior  to  the  ordinary  general 
meeting  in  June,  a  list  duly  signed  of  mem- 
bers suitable  to  fill  the  offices— for  the  ensu- 
ing year. 

The  Council  prepares  a  list  of  the  persons 
f  o  nominated,  together  with  the  names  of  the 
officers  for  the  current  year  eligible  for  re- 
election, and  of  snch  other  membei  s  as  they 
may  deem  suitable.  Such  list  must  comprise 
at  least  80  names.  The  list  so  prepared  is 
submitted  to  the  June  meeting,  and  is  the 
balloting  list  for  August. 

A  copy  of  this  list  is  posted  to  each  mem- 
ber who  may  erase  and  substitute  names,  but 
names  left  must  not  exceed  number  to  be 
elected. 

The  Chairman  of  the  Annual  Meeting  ap- 
points 4  scrutineers  who  receive  the  balloting 
papers,  and  after  scrutiny  destroy  the  same, 
and  sign  and  hand  to  the  Chairman  a  list  of 
the  elected  officers. 

Balloting  papers  may  be  sent  by  mail  to 
Secretary  or  Chairman. 

All  Past  Presidents  are  ez-officio  members 
of  Council,  and  Vice-Presidents  who  retire 
shall  be  ex^fficio  members  for  the  following 
year. 

ImtUMticn  of  OivU  Engineers  of  Ireland, 

148  members. 

Officers :  President,  two  Vioft-Presidents, 
Honorary  Secretary,  and  eight  other  mem- 
bers, who  constitute  the  CounclL 


The  President  Is  not  eligible  for  more  than 
two  yearc,  and  on  vacating  becomes  an  ez- 
officio  member  of  Council.  One  Vice-Presi- 
dent and  two  members  of  Council  retire 
each  year,  but  are  re-eligible  after  one  year. 

Two  members  of  Council  are  elected  ttota 
the  Associates.  At  the  ordinary  general 
meeting  in  December,  the  Council  present  a 
lint  of  persons  whom  they  nominate.  Mem- 
bers may  erase  and  substitute,  leaving,  how- 
ever, twelve  names.  Li»ts  containing  more 
or  less  than  twelve  names  to  be  rejected. 

The  meeting  chooses  two  Scrutineers. 

American  Institute  of  Mining  Engineers, 

784  members. 

Nominations  may  be  sent  in  writing  to  the 
Secretary,  accompanied  with  the  names  of 
the  proposers,  at  any  time  not  less  than 
thirty  days  before  the  Annual  Meeting.  Two 
weeks  before  said  meeting,  the  Secretary 
mails  to  every  member  the  list  of  all  nomi- 
nations received.  Voters  may  substitute  ,> 
but  the  number  of  names  voted  shall  not 
exceed  number  of  officers  to  be  elected. 

At  the  Annual  Meeting,  three  Scrutineers- 
appointed  by  presiding  officer. 

Persons  who  hare  received  the  greatest 
number  of  votes  are  elected. 

Union  League  Club,  New  York. 

Annual  Meeting  held  m  January.  Po.ls 
for  election  opened  at  6:80  p.  m..  and  open 
three  hours. 

At  monthly  meeting  In  December,  a  com- 
mittee of  seven,  appointed  by  the  Club  at 
large,  who  shall  report  list  of  candidates. 

Four  inspectors  and  canvassers  of  Section 
appointed  by  Club. 

New  York  Club. 

At  Annual  Meeting  the  Club  ballots  for  of. 
fleers.  The  presiding  officer  appoints  three 
inpectors. 

Candidates  receiving  the  highest  number 
of  votes  are  elected. 

Century  Club  of  New  York, 

600  members. 

The  officers  are   chosen   at  each  Annual 
Meeting  by  ballot    There  are  no  provisions 
in  the  Constitution  and  By-Laws  for  nomlna- 
tlons,  or  for  inspectors  of  election. 
Harvard  College  Plan. 

Five  Overseers  elected  each  year. 

A  nominating  committee  of  seven  is  elected 
by  the  electors  at  a  public  meeting.  This 
committee  makes  up  a  list  of  twenty  eligible 
l;>erBons  and  sends  this  to  each  voter.  The 
voter  fills  out  his  ballot  with  six  names,  but  is 
not  confined  to  those  suggested  by  the  com- 
mittee. 
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The  ten  luunea  haviDg  the  greateBt  ntunber 
of  votes  are  then  submitted  to  the  Annual 
Meeting  as  candidates.  Each  voter  must 
erase  five  names,  leaving  five  voted  for. 

The  nomincUums  are  thus  made  by  letter 
ballot,  but  the  election  is  bj  personal  ballot. 

The  New  England  Society,  o/t)range,  N.  J, 

102  members. 

Board  of  officers  consists  of  a  President, 
two  Vice-Presidents,  six  Counsellors,  a  Secre- 
tary and  Treasurer,  elected  annually.  Elec- 
tions conducted  on  the  Hare  System.  At 
least  one  month  before  Annual  Meeting,  the 
Secretary  must  furnish  each  member  with 
Ave  blank  forms  for  nominations.  These 
ballots  to  be  filled  out  and  returned  to  Secre- 
tary within  ten  days,  and  opened  as  received 
and  counted  by  a  committee,  of  whom  the 
Secretary  shall  be  one.  The  committee's  re- 
port to  the  Annual  Meeting  to  be  final. 
E.  Yardiey'iPlan. 

Board  of  Direction  to  consist  of  eight. 
Nominating  committee  to  present  twelve 
names. 

Members  to  erase  or  substitute.  Each 
member  to  have  eight  votes  which  he  may 
aaaign  all  to  one  man,  or  divide  as  he 
pleases.  The  eight  names  having  largest 
number  of  votes  to  be  elected.  The  Board 
then  to  choose  from  their  own  number  Presi- 
dent and  Vice-Presidents. 

The  Board  to  elect  Secretary  and  Treasurer 
not  of  their  number,  who  shall  hold  office 
during  good  behavior  or  until  election  of 
successor. 

Term  of  office  to  begin  on  January  1st  fol- 
lowing election. 

American  Society  cf  Civil  Engineers. 

<K)0  members. 

Present  By  Law. 

At  the  Annual  Convention  a  nominating 
committee  of  five  members,  not  officers 
of  the  Society,  shall  be  appointed  by  the 
Convention.  This  committee  shall  present 
to  the  Board  of  Direction,  on  or  before 
the  first  day  of  October,  the  names  of 
the  persons  selected  by  them  as  candidates 
for  officers.  Of  these,  at  least  one  Vice- 
President,  three  Directors,  the  Secretary  and 
the  Treasurer,  shall  be  resident  members. 
The  Board  of  Direction  shall  thereupon  cause 
such  list  to  be  posted  in  the  rooms  of  the 
Society  and  shall  issue  at  least  twenty  days 
before  the  Annual  Meeting  a  letter  ballot 
containing  the  names  thus  proposed. 

Any  five  members,  not  officers  of  the  So* 
dety,  may  present  to  the  Board  of  Direc- 
tion, on  or  before  October  Is^,  a  list  of  names 


proposed  by  them  for  officers,  which  list  or 
lists  shall  also  be  issued  for  ballot. 

No  member  of  any  nominating  committee 
shall  be  presented  by  such  committee  as  a 
candidate  for  office. 

It  will  be  seen  that,  in  these  eleven  schemes 
of  nomination,  there  are  four  distinct  methods 
of  selection. 

I.— No  previous  nominations  are  provided 
for,  but  the  election  is  supposed  to  be  left  to 
the  discretion  of  members  voting,  as  in  the 
New  York  Club,  the  Century  Club,  and  the 
New  England  Society  of  Orange.  In  practice, 
a  nominating  committee  is  appointed  in  the 
two  first  named  organizations. 

II.— The  officers  of  the  Society  prepare  a 
list  of  candidates,  the  number  of  the  same 
being  greater  than  the  number  to  be  elected, 
as  in  the  Institution  of  Cinl  Engineers  and 
the  Institution  of  Civil  Engineers  of  Ireland. 

ni.— Nominations  are  sent  in  by  individual 
members,  and  a  list  of  sn(^.  with  additional 
names  proposed  by  the  officers,  is  sent  out 
for  ballot,  as  in  the  Society  of  Engineers 
(London),  the  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers,  and  the 
American  Institute  of  Mining  Engineers. 

IV.— A  nominating  oommlttee  is  elected  by 
the  members  at  a  general  meeting,  which 
committee  proposes  a  list  of  candidates  to  be 
voted  for,  as  in  the  American  Society  of  Civil 
Engineers,  the  Harvard  College  Board  of  Over- 
seers, and  the  Union  League  Club.  This 
feature  is  also  retained  In  Mr.  Tardley 's  plan. 

The  first  method  named  was  practiced  by 
this  Society  previous  to  the  annual  meeting  of 
1877.  The  objection  to  it  was  that  it  placed 
the  selection  of  officers  entirely  in  the  hands 
of  the  small  proportion  of  members  who  at- 
tend the  annual  meeting,  and  the  greater  port 
of  these  being  resident  members,  the  Society 
at  large  had  little  voice  in  the  election.  A  great 
deal  of  unnecessary  time  was  consumed  in 
the  election,  owing  to  the  scattering  nature  of 
the  vote.  Usually  several  more  ballots  were 
taken  than  there  were  officers  to  be  elected. 

If  efficiency  and  Interest  in  ^Society  affiiirs 
was  the  sole  thing  to  be  looked  at  in  the  selec- 
tion of  officers,  the  second  plan  would  un- 
doubtedly be  the  most  effective,  for  the  actual 
officers  of  the  Society  know  best  which  of  the 
members  display  an  intelligent  interest  in  its 
affairs.  The  plan  is  open,  however,  to  the 
objection  that  it  might  tend  to  make  the  board 
a  close  corporation,  and  keep  the  same  set  in 
office  all  the  time. 

The  third  plan  is  open  to  serious  objections 
in  the  case  of  this  Society.    Either  members 
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vt3  acKiKt  to  atmA  BoonaiAMXM,  kttTicg  the 
biMPi  to  mak*  «p  tte  fist,  as  in  the  second 
ptes,  w  etot  a  toy*  swabar  of  nominations 
m-ll  b«  pcaaaauni^  waat  ot  them  representing 
thti  ymwoal  prvtfwaK*  of  a  single  member. 
3^  :tiihi.T<n»  saiKtaon  eould  be  made  trom 
mtA  &  rise  ^  t&ff  Baas  of  members  who  are 
wbiuly  seatttmi  aad  who  really  know  little 
alKrac  tii»  fiirisaass  of  the  Society  or  the  per- 
«niifeL  chacitaMi  oi  Its  officers. 

TiM  SKxzth  pfan  appears  to  be  the  fairest 
ami  5««C  aod  when  submitted  to  the  Annnal 
OmvaaCHMi  in  1877  was  approved  by  a  nnani- 
Q»a»  iro««w  The  few  objections  which  have 
thwa  auhla  are  to  its  mode  of  application.  It 
fttt»^  V«B  urged  that  sufficient  liberty  of  choice 
»  »}t  k'il  to  the  members,  and  that,  there- 
^>cwi  t]he  plan  is  not  as  democratic  as  it  should 
^.  By  the  Harvard  plan,  the  selection  of 
oaadiiates  is  certainly  made  in  a  more  demo- 
eratic  manner,  but  involving  as  it  doea,  prac- 
tically, two  ballots  on  the  part  of  all  the 
members,  It  is  believed  to  be  too  cumbrous 
and  unwieldy  for  the  use  ot  this  Society.  It 
must  be  borne  in  mind  also  that  the  o^ces 
of  this  Society  are  not  merely  honorary  posi- 
tions, but  that  the  officers  are  the  trustees  of 
the  property  of  the  Society  and  the  directors 
of  its  policy.  By  the  law  under  which  it  is 
incorporated,  a  ma^Jorlty  of  the  trustees  con- 
stitute a  quorum  for  the  transaction  of  busi- 
ness. »nd  they  must,  therefore,  be  so  situated 
^  to  be  able  to  attend  the  meeUnga  of  the 
board.  The  experiment  of  having  a  number 
of  the  trustees  residente  of  remote  districts, 
which  was  tried  during  the  past  year,  has  not 
Ijeen  a  success,  as  three  members  of  the  board 
hgve  not  attended  a  single  meeting  nor  made 
any  inquiries  as  to  the  action  of  their  col- 
leagues. 

The  committee.  In  deference  to  the  opinion 
which  is  widely  entertained,  that  more  lati- 
tude should  be  given  to  the  representation  of 
the  preferences  of  the  members  at  Urge  in 
the  formation  of  the  Hat  for  candidates,  sub- 
niit  to  the  Society  the  subjoined  by-law,  as  a 
substitute  for  that  which  was  adopted  at  the 
Annual  Convention  in  New  Orleans  in  1877. 
BespeotfuUy, 

J.  J.  R.  Cboes, 

Chairman. 
November  «,  1878. 

By-Law. 

1.  Before  the  annual  convention  each  year, 

the  Board  of  Direction  shall  make  a  territorial 

apportionment  of  the  members  of  the  Society 

(including  also  Associates  and  Juniors)  Into 


seven  districts,  each  containing,  as  nearly 
as  practicable,  the  same  number  of  mem- 
bers, and  shall  present  the  same  at  the 
convention.  The  convention  shall  select  a 
member  from  each  of  said  districts  to  serve 
on  the  Nomloating  Committee.  The  Chair- 
man of  said  committee  shall  be  the  member 
representing  the  district  in  which  the  place 
of  business  of  the  Society  !■  situated. 

2.  Before  the  first  day  of  Aujruat  next  en- 
suing, each  member  of  said  committee  ahaU 
send  to  the  Chairman  a  list  of  persona  pro- 
posed by  him  for  officers,  giving  ona  name  for 
each  officer  to  be  elected.  The  Chairman 
shall  thereupon  send  a  full  list  of  the  names 
proposed  to  each  member  of  the  committee, 
who  shall  return  said  list  to  the  Chairman, 
having  first  erased  therefrom  all  names  in 
excess  of  double  the  officers  to  be  elected, 
except  that  only  one  name  shall  be  left  for 
President. 

The  Chairman  shaU  prepare  from  the  re- 
turned lisU  a  balloting  list,  comprising  the 
one  name  for  President,  three  names  for  Vice- 
Presidents,  the  two  names  for  Secretary,  the 
two  names  for  Treasurer,  and  the  ten  namea 
for  Directors  which  appear  on  the  greatest 
number  of  lists. 

The  balloting  list  thus  prepared  shaH  be 
presented  to  the  Board  of  Direction  on  <»- 
before  the  third  Wednesday  in  Septem- 
ber, and  ahall  be  sent  by  them  to  each 
member  of  the'  Society  before  the  first  day  of 
October. 

Each  member  entitled  to  vote  at  the  annnal 
election  may  erase  any  names  on  said  list  and 
substitute  others,  but  no  ballot  shall  contain, 
when  presented  to  the  Society,  more  than 
one  name  for  each  officer  to  be  elected. 

The  ballots  ahall  be  received  by  the  Secre- 
tary in  accordance  with  the  rules  eatabUahed 
by  the  Board  of  Direction  for  letter  ballota. 
and  aU  ballots  received  before  twelve  o'clock 
of  the  day  of  the  annual  meeting  shall  be 
placed  In  the  hands  of  three  teUers,  appointed 
by  the  Presiding  Officer,  and  by  them  can- 
vaased,  and  the  result  certified  to  in  writing 
and  presented  to  the  Chairman,  who  shall  de- 
clare it  to  the  Society.  The  person  having  the 
greatest  number  of  votes  for  each  office  ahall 
be  declared  elected.  In  case  of  a  tie,  the 
choice  between  the  two  candidates  to  be  mada 
by  ballot  of  the  members  present. 

No  member  of  the  Society  who  is  in  arreara 
for  dues  for  either  any  previous  (h:  the  cur- 
rent year,  ahall  be  eligible  for  office  or  for  a 
poaition  on  the  Nominating  Committee. 
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On  the  Circulation  op  the  Books  op  thb  Libbaby. 


The  following  report  wm  presented  by  the 
UbrAry  Committee  to  the  Boerd  of  Direction, 
adopted  by  the  Bo«rd,  tnbmitted  at  the 
annoal  meeting,  November  6th,  1879,  and 
■accepted  : 

To  the  Board  of  Direction  of  the  American  So- 
ciety of  Civil  Bnffit\eer$ ; 

At  the  meeting  of  the  Society  held  during 
ihe  Annual  CouTcntion  in  Oleveland,  on  June 
18th,  the  Library  Committee  was  requested 
-to  report  whether  some  plan  may  not  be 
adopted  to  enable  members  Hying  away  from 
New  York  to  consult  the  books  of  the  library, 
under  pioper  regulations  to  insure  their  re- 
turn and  to  pievent  injury. 

The  question  here  presented  is  by  no 
means  a  new  one  to  the  members  or  officers 
of  the  Society,  having  been  discussed  at  con* 
siderable  length  between  July  ad,  1873,  and 
1st  November.  1876.  On  the  last  named  date 
ihe  Board  of  Direction,  in  their  Annual  Be- 
port  (Vol.  2.  p.  14«),  said  : 

"  The  use  of  a  library  of  the  Society  wil 
be  restricted  to  resident  members  and 
those  non-residents  who  occasionally  visit 
New  York,  unless  means  be  taken,  under  ne* 
■ceHsary  restrictions,  to  send  works  to  those 
who  desire  It,  or  here  to  make  examinations 
for  them.  That  by  some  such  plan  it  is  feas- 
ible to  render  a  library  of  this  character  of 
ipreat  value  to  members  remote  from  the  cen- 
tres of  literary  and  professional  knowledsre, 
is  believed,  and  full  consideration  of  the  mat- 
ter by  the  Society,  with  a  view  to  elaborate 
such  a  plan,  is  recommended." 

This  recommendation  was  not  favorably 
^2onsidered  by  the  annual  meeting,  and  no  ac- 
tion was  taken  upon  it.. 

The  reason  for  this  indifference  was.  doubt- 
less, that  at  the  preceding  annual  convention, 
held  in  Philadelphia  in  June.  1876.  the  Com- 
mittee on  the  Establishment  of  an  Engineer- 
ing Library  and  Museum,  which  was  appoint- 
ed in  1873,  reported  (Vol.  2.  p.  82)  that  they 
had  taken  no  action  since  the  previous  con- 
Ten  tion,  and  were  discharged. 

In  addition,  the  Committee  on  the  Policy  of 
the  Society,  appointed  in  June,  1875.  which 
made  a  careful  and  valuable  report  at  the  an- 
nual meeting  in  November,  1876  (Vol.  1,  p. 
^18).  had  not  in.  their  report  considered  the 
possibility  of  such  a  dissemination  of  the 
library;  while  they  had  urged  that  the  rooms 
«hould  be  kept  open  at  all  times  to  give  mem- 
bers the  opportunity  to  constUt  professional 
iiterature. 


The  committee  above  mentioned,  on  "Es- 
tablishment of  an  Engineering  Library," 
while  suggesting  the  possibility  of  a  drou- 
lating  system,  were  not  agreed  as  to  its  ad- 
visability. The  Chairman,  Mr.  Leverich,  said 
(Vol.  1,  p.  226),  '*  In  these  times  of  cheap  and 
rapid  expressage,  duplicate  volumes  may  be 
loaned  to  a  non-resident  member,  and  at  small 
risk  and  cost  sent  to  him,  no  matter  how  re- 
mote his  residence  Is;  while  another  mem- 
ber, Mr.  C.  Hermany,  held  that  "this  plan 
would  not  do,  for  the  reason  that  nine  out  of 
every  ten  books  sent  out  would  never  find 
their  way  back  to  the  library  "  (p.  228). 

Although  the  question  of  circulsiion  of  the 
library  would  thus  seem  to  have  been  ad- 
versely decided,  after  much  discussion,  the 
Library  Committee  have  felt  it  their  duty  to 
carefully  consider  it  again  in  compliance  with 
the  desire  of  those  of  the  older  members  who 
have  forgotten  the  previous  discussions,  and 
the  new  members  who  are  unacquainted  with 
them,  and  earnestly  hoping  that  some  means 
might  be  devised  to  make  the  store  of  pro- 
fessional information  in  the  library  of  the 
greatest  possible  value  to  all  the  members  of 
the  Society. 

The  conclusion  the  committee  have  reached 
is  that  it  ia  impracticable  and  inexpedient  to 
alow  volumea  to  be  taken  flrom  the  library. 
In  support  of  this  conclusion,  they  present 
the  following  oonsideratlona : 

Tho  functions  and  uses  of  a  library  for 
professional  reference  and  study  are  as  differ- 
ent from  those  of  a  library  of  general  litera- 
ture as  are  the  contents  of  one  from  those  of 
the  other. 

The  library  of  the  Society  contains  few 
books  which  can  be  read  continuously  within 
a  limited  time,  with  profit.  The  student  of  a 
particular  subject  for  practical  use  in  his  pro- 
fession requires  generally  not  one  book  alone 
for  perusal;  and  then,  after  the  lapse  of  sev. 
eral  days,  another,  to  be  in  turn  replaced  by 
another,  but  he  must  have  access  to  a  quan- 
tity of  works  on  the  subject  at  one  time,  so 
that  while  tbe  matter  is  fresh  in  his  miud  he 
may  collate  and  compare  a  chapter,  perhaps, 
of  one,  a  sentence  in  another,  a  plate  in  a 
third,  and  a  mere  reference  in  others. 
Twenty  or  thirty  books  and  papers  may  have 
to  be  consulted,  and  it  is  not  infrequent  to 
find  among  that  number  only  one  or  two 
which  give  the  exact  information  desired. 

Mere  titles  and  headings  go  for  little  in 
such  a  research.    The  particular  treatment  of 
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In  case  of  a  tie,  election  to  be  d<»cfded  by 
lot. 

North  qf  England  Inttitute  of  Mining  and 
Mechanical  Engincert. 

4  classes  of  members— Original.  750;  or. 
dicary,  17;  associate,  12;  honorary.  24;  total, 
803  members  :  students.  161. 

Officers  other  than  Secretary  and  Treasurer 
are  elected  from  th6  origiual.  ordinary  utid 
associate  members,  and  consist  of  a  President* 
six  Vice-Presidents  and  eighteen  Conncillorti, 
who  with  the  Treasurer  and  Secretary  consti- 
tute  the  council. 

The  Preaident,  Vice-Presidents  and  Coun- 
cillors are  elected  at  the  Annual  Meeting  in 
August,  and  are  eligible  for  re-election,  with 
the  exception  of  any  President  or  Vice-Presi* 
dent  who  shall  have  held  office  for  three  im' 
mediately  preceding  years,  and  such  six  conn* 
oillore  as  may  have  attended  the  fewest  coun' 
cil  meetings  during  the  past  year. 

The  Treasurer  and  the  Secretary  are  appoint* 
ed  by  the  Council  and  are  removable  by  the 
Council  subject  to  sppeal  to  a  general  meet, 
ing. 

Each  member  Is  at  liberty  to  nominate  in 
writing,  and  send  to  the  Secretary  not  less 
than  eight  days  prior  to  the  ordinary  general 
meeting  in  Jane,  a  list  duly  signed  of  mem- 
bers suitable  to  fill  the  offices—for  the  ensu- 
ing year. 

The  Council  prepares  a  list  of  the  persons 
FO  nominated,  together  with  the  names  of  the 
officers  for  the  current  year  eligible  for  re- 
election, and  of  such  other  membei  s  as  they 
may  deem  suitable.  Such  list  must  comprise 
at  least  30  names.  The  list  so  prepared  is 
submitted  to  the  June  meeting,  and  is  the 
balloting  list  for  August. 

A  copy  of  this  list  is  posted  to  each  mem- 
ber who  may  erase  and  substitute  names,  but 
names  left  must  not  exceed  number  to  be 
elected. 

The  Chairman  of  the  Annual  Meeting  ap- 
points 4  scrutineers  who  receive  the  balloting 
papers,  and  after  scrutiny  destroy  the  same, 
and  sign  and  hand  to  the  Chairman  a  list  of 
the  elected  officers. 

Balloting  papers  may  be  sent  by  mall  to 
Secretary  or  Chairman. 

All  Past  Presidents  are  ex-offido  members 
of  Council,  and  Vice-Presidents  who  retire 
ahall  be  ex^fficio  members  for  the  following 
year. 

ImtittUion  of  CSvU  Engineers  of  Ireland. 

148  members. 

Officers  :  President,  two  Viof^Presidents. 
Honorary  Secretary,  and  eight  other  mem- 
bers, who  constitute  the  CoundL 


The  President  is  not  eligible  for  more  than 
two  years,  and  on  vacating  becomes  an  ex- 
offlcio  member  of  Council.  One  Vice-Presi- 
dent and  two  members  of  Council  retire 
each  year,  but  are  re-eligible  after  one  year. 

Two  members  of  Council  are  elected  ttom, 
the  Associates.  At  the  ordinary  general 
meeting  in  December,  the  Council  preaent  a 
IIt>t  of  persons  whom  they  nominate.  Mem- 
bers may  erase  and  substitute.  leaving,  how- 
ever, twelve  names.  Liots  containing  more 
or  less  than  twelve  names  to  be  rejected. 

The  meeting  chooses  two  Scrutineers. 
American  Institute  of  Mining  Engineert. 

784  members. 

Nominations  may  be  sent  in  writing  to  the 
Secretary,  accompanied  with  the  names  of 
the  proposers,  at  any  time  not  less  than 
thirty  days  before  the  Annual  Meeting,  Two 
weoka  before  said  meeting,  the  Secretary 
mails  to  every  member  the  list  of  all  nomi- 
nations received.  Voters  may  substitute,, 
but  the  number  of  names  voted  shall  not 
exceed  number  of  officers  to  be  elected. 

At  the  Annual  Meeting,  three  Scrutineers 
appointed  by  presiding  officer. 

Persons  who  hare  received  the  greatest 
number  of  votes  are  elected. 

Union  League  Club,  New  Tork. 

Annual  Meeting  held  m  January.  Poils 
for  election  opened  at  6:80  p.  m..  and  open 
three  hours. 

At  monthly  meeting  in  December,  a  com- 
mittee of  seven,  appointed  by  the  Club  at 
large,  who  shall  report  list  of  candidates. 

Four  inspectors  and  canvassers  of  election 
appointed  by  Club. 

New  Torlc  Ctub. 

At  Annual  Meeting  the  Club  ballots  for  of. 
fioers.  The  presiding  officer  appoints  three 
inpectors. 

Candidates  receiving  the  highest  number 
of  votes  are  elected. 

Century  Club  of  New  Yorlc. 

600  members. 

The   officers  are   chosen   at  each  Annual 
Meeting  by  ballot    There  are  no  provisions 
in  the  Constitution  and  By-Laws  for  nomlDS- 
tlons,  or  for  inspectors  of  election. 
Harvard  College  Plan. 

Five  Overseers  elected  each  year. 

A  nominating  committee  of  seven  is  elected 
by  the  electors  at  a  public  meeting.  This 
committee  makes  up  a  list  of  twenty  eligible 
persons  and  sends  this  to  each  voter.  The 
voter  fills  out  his  ballot  with  six  names,  but  is 
not  confined  to  those  suggested  by  the  com- 
mittee. 
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The  ten  names  having  the  greatest  number 
of  votes  are  then  submitted  to  the  Annnal 
Meeting  as  candidates.  Each  voter  must 
erase  five  names,  leaving  five  voted  for. 

The  nominations  are  thus  made  by  letter 
ballot,  but  the  election  is  bj  personal  ballot. 

The  New  England  Society,  o/thrange,  N.  J, 

102  members. 

Board  of  officers  consists  of  a  President, 
two  Vlce-Presldenta,  six  Counsellors,  a  Secre- 
tary and  Treasurer,  elected  annually.  Elec- 
tions conducted  on  the  Hare  System.  At 
least  one  month  before  Annual  Meeting,  the 
Secretary  must  furnish  each  member  with 
five  blank  forms  for  nominations.  These 
ballots  to  be  filled  out  and  returned  to  Secre- 
tary within  ten  days,  and  opened  as  received 
and  counted  by  a  committee,  of  whom  the 
Secretary  shall  be  one.  The  committee's  re- 
port to  the  Annual  Meeting  to  be  final. 
E.  Yardiey's  Plan. 

Board  of  Direction  to  consist  of  eight. 
Nominating    committee   to  present    twelve 


Members  to  erase  or  substitute.  Each 
member  to  have  eight  votes  which  ha  may 
assign  all  to  one  man,  or  divide  as  he 
pleases.  The  eight  names  having  largest 
number  of  votes  to  be  elected.  The  Board 
then  to  choose  from  their  own  number  Presi- 
dent and  Vice-Presidents. 

The  Board  to  elect  Secretary  and  Treasurer 
not  of  their  number,  who  shall  hold  office 
during  good  behavior  or  until  election  of 
successor. 

Term  of  office  to  begin  on  January  1st  fol- 
lowing election. 

American  Society  qf  (Hvil  Engineert. 

600  members. 

Present  By  Law. 

At  the  Annual  Convention  a  nominating 
committee  of  five  members,  not  officers 
of  the  Society,  shall  be  appointed  by  the 
Convention.  This  committee  shall  present 
to  the  Board  of  Direction,  on  or  before 
the  first  day  of  October,  the  names  of 
the  persons  selected  by  them  as  candidates 
for  officers.  Of  these,  at  least  one  Vice- 
President,  three  Directors,  the  Secretary  and 
the  Treasurer,  shall  be  resident  members. 
The  Board  of  Direction  shall  thereupon  cause 
such  list  to  be  posted  in  the  rooms  of  the 
Society  and  shall  issue  at  least  twenty  days 
before  the  Annual  Meeting  a  letter  ballot 
containing  the  names  thus  proposed. 

Any  five  members,  not  officers  of  the  So- 
ciety, may  present  to  the  Board  of  Direc- 
tion, on  or  before  October  IsS  a  list  of  names 


proposed  by  them  for  officers,  which  list  or 
lists  shall  also  be  issued  for  ballot. 

No  member  of  any  nominating  committee 
shall  be  presented  by  such  committee  as  a 
candidate  for  office. 

It  will  be  seen  that,  in  these  eleven  schemes 
of  nomination,  there  are  four  distinct  methods 
of  selection. 

I.— No  previous  nominations  are  provided 
for,  but  the  election  is  supposed  to  be  left  to 
the  discretion  of  members  voting,  as  in  the 
New  York  Club,  the  Century  Club,  and  the 
New  England  Society  of  Orange.  In  practice, 
a  nominating  committee  is  appointed  in  the 
two  first  named  organizations. 

IL— The  officers  of  the  Society  prepare  a 
list  of  candidates,  the  number  of  the  same 
being  greater  than  the  number  to  be  elected, 
as  in  the  Institution  of  Cinl  Engineers  and 
the  luBtitntion  of  Civil  Engineers  of  Ireland. 

ni. — Nominations  are  sent  in  by  individual 
members,  and  a  list  of  su(hi.  with  additional 
names  proposed  by  the  officers,  is  sent  out 
for  ballot,  as  in  the  Society  of  Eogineers 
(London),  the  North  of  England  Institute  of 
Mining  and  Mechanic.il  Engineers,  and  the 
American  Institute  of  Mining  Engineers. 

rv.— A  nominating  committee  is  elected  by 
the  members  at  a  general  meeting,  which 
committee  proposes  a  list  of  candidates  to  be 
voted  for,  as  in  the  American  Society  of  Civil 
Engineers,  the  Harvard  College  Board  of  Over- 
seers, and  the  Union  League  Club.  This 
feature  is  also  retained  in  Mr.  Tardley's  plan. 

The  first  method  named  was  practiced  by 
this  Society  previous  to  the  annual  meeting  of 
1877.  The  objection  to  it  was  that  it  placed 
the  selection  of  officers  entirely  in  the  hands 
of  the  small  proportion  of  members  who  at- 
tend the  annual  meeting,  and  the  greater  part 
of  these  being  resident  members,  the  Society 
at  large  had  little  voice  in  the  election.  A  great 
deal  of  unnecessary  time  was  consumed  in 
the  election,  owing  to  the  scattering  nature  of 
the  vote.  Usually  several  more  ballots  were 
taken  than  there  were  officers  to  be  elected. 

If  efficiency  and  interest  in  ^Society  aflairs 
was  the  sole  thing  to  be  looked  at  in  the  selec- 
tion of  officers,  the  second  plan  would  un- 
doubtedly be  the  most  effective,  for  the  actual 
officers  of  the  Society  know  best  which  of  the 
members  display  an  intelligent  interest  in  its 
afbirs.  The  plan  is  open,  however,  to  the 
objection  that  it  might  tend  to  make  the  board 
a  close  corporation,  and  keep  the  same  set  in 
office  all  the  time. 

The  third  plan  is  open  to  serions  objections 
in  the  case  of  this  Society.    Either  members 
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will  neglect  to  Bend  Dominations,  leavlcg  the 
board  to  make  up  the  list,  as  In  the  second 
plan,  or  else  a  large  number  of  nomini^ons 
win  be  presented,  most  of  them  representing 
the  personal  preference  of  a  single  member. 
No  Judicious  selection  oould  be  made  flrom 
such  a  list  bj  the  mass  of  members  who  are 
widely  scattered  and  who  really  know  little 
about  the  business  of  the  Bociety  or  the  per- 
sonal character  of  its  officers. 

The  fourth  plan  appears  to  be  the  fairest 
and  best,  and  when  submitted  to  the  Annual 
Convention  in  1877  was  approved  by  a  unani- 
mous vote.  The  few  objections  which  have 
been  made  are  to  its  mode  of  application.  It 
has  been  urged  that  sufficient  liberty  of  choice 
is  not  left  to  the  members,  and  that,  there- 
fore, the  plan  is  not  as  democratic  as  it  should 
be.  By  the  Harvard  plan,  the  selection  of 
candidates  is  certainly  made  in  a  more  demo- 
cratic manner,  but  involving  as  it  does,  prac- 
tically, two  ballots  on  the  part  of  all  the 
members,  it  is  believed  to  be  too  cumbrous 
and  unwieldy  for  the  use  of  this  Society.  It 
must  be  borne  in  mind  also  that  the  olhces 
of  this  Society  are  not  merely  honorary  posi- 
tions, but  that  the  officers  are  the  trustees  of 
the  property  of  the  Society  and  the  directors 
of  its  policy.  By  the  law  under  which  it  is 
incorporated,  a  minority  of  the  trustees  con- 
stitute a  quorum  for  the  transaction  of  busi- 
uess,  and  they  must,  therefore,  be  so  situated 
«s  to  bo  able  to  attend  the  meetings  of  the 
board.  The  experiment  of  having  a  number 
of  the  trustees  residents  of  remote  districts, 
which  was  tried  during  the  past  year,  has  not 
been  a  success,  as  three  members  of  the  board 
have  not  attended  a  single  meeting  nor  made 
any  inquiries  as  to  the  action  of  their  col- 
leagues. 

The  committee,  in  deference  to  the  opinion 
which  is  widely  entertained,  that  more  lati- 
tude should  be  given  to  the  representation  of 
the  preferences  of  the  members  at  large  in 
the  formation  of  the  list  for  candidates,  sub- 
mit to  the  Society  the  subjoined  by-law,  as  a 
substitute  for  that  which  was  adopted  at  the 
Annual  Convention  in  New  Orleans  in  1877. 
Respectfully, 

J.  J.  R.  Cboxs, 

Chairman. 
November  6, 1878. 

By-Law. 

1.  Before  the  annual  convention  each  year, 

the  Board  of  Direction  shall  make  a  territorial 

apportionment  of  the  members  of  the  Society 

(Including  also  Associates  and  Juniors)  into 


seven  districts,  each  containing,  as  nearly 
as  practicable,  the  same  number  of  mem- 
bers, and  shaU  present  the  same  at  the 
convention.  The  convention  shall  select  a 
member  from  each  of  said  districts  to  serve 
on  the  Nomiuating  Committee.  The  Chair- 
man of  said  committee  shall  be  the  member 
representing  the  district  In  which  the  place 
of  business  of  the  Society  ia  situated. 

2.  Before  the  first  day  of  Au^rost  next  en- 
suing, each  member  of  said  committee  shsll 
send  to  the  Chairman  a  list  of  persons  pro- 
posed by  him  for  officers,  giving  one  name  for 
each  officer  to  be  elected.  The  Chairman 
shall  thereupon  send  a  full  list  of  the  names 
proposed  to  each  member  of  the  committee, 
who  shall  return  said  list  to  the  Chairman, 
having  first  erased  therefrom  all  names  in 
excess  of  double  the  officers  to  be  elected, 
except  that  only  one  name  shall  be  left  for 
President. 

The  Chairman  shall  prepare  from  the  re- 
turned lists  a  balloting  list,  comprising  the 
one  name  for  President,  three  names  for  Vice- 
Presidents,  the  two  names  for  Secretary,  the 
two  names  for  Treasurer,  and  the  ten  names 
for  Directors  which  appear  on  the  greatest 
number  of  lists. 

Tbe  balloting  list  thus  prepared  shall  be 
presented  to  the  Board  of  Direction  on  or 
before  the  third  Wednesday  in  Septem- 
ber, and  shall  be  sent  by  them  to  each 
member  of  the*  Society  before  the  first  day  of 
October. 

Each  member  entitled  to  vote  at  the  annual 
election  may  erase  any  names  on  said  list  and 
substitute  others,  but  no  ballot  shall  cootafn, 
when  presented  to  the  Society,  more  than 
one  name  for  each  officer  to  be  elected. 

The  ballots  shall  be  received  by  the  Secre- 
tary in  accordance  with  the  rules  established 
by  the  Board  of  Direction  for  letter  ballots, 
and  all  ballots  received  before  twelve  o'clock 
of  the  day  of  the  annual  meeting  shall  be 
placed  in  the  hands  of  three  tellers,  appointed 
by  the  Presiding  Officer,  and  by  them  can- 
vassed, and  the  result  certified  to  in  writing 
and  presented  to  the  Chairman,  who  shaU  de- 
clare it  to  the  Society.  The  person  having  the 
greatest  number  of  votes  for  each  office  shall 
be  declared  elected.  In  case  of  a  tie,  the 
choice  between  the  two  candidates  to  be  made 
by  ballot  of  the  members  present. 

No  member  of  the  Society  who  is  in  arrears 
for  dues  for  either  any  previous  or  the  cur- 
rent year,  shall  be  eligible  for  office  or  for  a 
position  on  the  Nominating  Committee. 


Digiti 


ized  by  Google 


91 


On  the  Circulation  op  the  Books  of  the  Libbaby. 


The  foUowlQg  report  WM  presented  by  the 
IilH«ry  Committee  to  the  BoAtd  of  Direction, 
adopted  by  the  Board,  tnbmitted  at  the 
■annoal  meeting.  November  6th,  1879,  and 
accepted  : 

To  tke  Board  of  Direction  of  the  American  So- 
eietjf  of  Civil  Engineers  : 

At  the  meeting  of  the  Society  held  during 
ihe  Annual  ConTention  in  Cleveland,  on  June 
18th,  the  Library  Committee  was  requested 
io  report  whether  some  plan  may  not  be 
adopted  to  enable  members  living  away  from 
New  York  to  consult  the  books  of  the  library, 
under  pioper  regulations  to  insure  their  re- 
turn and  to  pgevent  ii^ury. 

The  question  here  presented  is  by  no 
means  a  new  one  to  the  members  or  officers 
of  the  Society,  having  been  discussed  at  con- 
iriderable  length  between  July  2d,  1873,  and 
Ist  November.  1876.  On  the  last  named  date 
the  Board  of  Direction,  in  their  Annual  Re- 
port (Vol.  2.  p.  144).  said  : 

"  The  use  of  a  library  of  the  Society  wQ 
be  restricted  to  resident  members  and 
those  non-residents  who  occasionally  visit 
New  York,  unless  means  be  taken,  under  ne- 
•cessary  restrictions,  to  send  worics  to  those 
who  desire  it,  or  here  to  make  examinations 
for  them.  That  by  some  such  plan  it  is  feas- 
ible to  render  a  library  of  this  character  of 
great  value  to  members  remote  from  the  cen- 
tres of  literary  and  professional  knowledge, 
is  believed,  and  full  consideration  of  the  mat- 
ter by  the  Society,  with  a  view  to  elaborate 
such  a  plan,  is  recommended." 

This  recommendation  was  not  favorably 
■considered  by  the  annual  meeting,  and  no  ac- 
tion was  taken  upon  it.. 

The  reason  for  this  Indifference  was,  doubt- 
less, that  at  the  preceding  annual  convention, 
held  in  Philadelphia  in  June.  1876,  the  Com- 
mittee  on  the  Establishment  of  an  Engineer- 
ing Library  and  Museum,  which  was  appoint- 
ed in  1873,  reported  (Vol.  Q.  p.  82)  that  they 
had  taken  no  action  since  the  previous  con- 
'vention,  and  were  discharged. 

In  addition,  the  Committee  on  the  Policy  of 
the  Society,  appointed  in  June,  1875,  which 
made  a  careful  and  valuable  report  at  the  an- 
nual meeting  in  November,  1875  (Vol.  1,  p. 
318).  had  not  in.  their  report  considered  the 
poasibiUty  of  such  a  dissemination  of  the 
library;  while  they  had  urged  that  the  rooms 
ahould  be  kept  open  at  all  times  to  give  mem- 
bers the  opportunity  to  consult  professional 
literature. 


The  committee  above  mentioned,  on  <*  Es- 
tablishment of  an  Engineering  Library," 
while  suggesting  the  possibility  of  a  drou- 
lating  system,  were  not  sgreed  as  to  its  ad- 
visability. The  Chairman,  Mr.  Leverich,  said 
(Vol.  1,  p.  226),  "  In  these  times  of  cheap  and 
rapid  expresssge,  duplicate  volumes  may  be 
loaned  to  a  non-resident  member,  and  at  small 
risk  and  cost  sent  to  him,  no  matter  how  re- 
mote his  residence  is;  while  another  mem- 
ber, Mr.  C.  Hermany,  held  that  *'this  plan 
would  not  do,  for  the  reason  that  nine  out  of 
every  ten  books  sent  out  would  never  And 
their  way  back  to  the  library  "  (p.  228). 

Although  the  question  of  circulation  of  the 
library  would  thus  seem  to  have  been  ad- 
versely decided,  after  much  discussion,  the 
Library  Committee  have  felt  it  their  duty  to 
carefully  consider  it  again  in  compliance  with 
the  desire  of  those  of  the  older  members  who 
have  forgotten  the  previous  discussions,  and 
the  new  members  who  are  unacquainted  with 
them,  and  earnestly  hoping  that  some  means 
might  be  devised  to  make  the  store  of  pro- 
feasional  information  in  the  library  of  the 
greatest  possible  value  to  all  the  members  of 
the  Society. 

The  conclusion  the  committee  have  reached 
is  that  it  is  impracticable  and  inexpedient  to 
alow  volumes  to  be  taken  from  the  library. 
In  support  of  this  conclusion,  they  present 
the  following  considerations : 

Thn  functions  and  uses  of  a  library  for 
professional  reference  and  study  are  as  differ- 
ent ftrom  those  of  a  library  of  general  litera- 
ture as  are  the  contents  of  one  from  those  of 
the  other. 

The  library  of  the  Society  contains  few 
books  which  can  be  read  continuously  within 
a  limited  tune,  with  profit.  The  student  of  a 
particular  subject  for  practical  use  in  his  pro- 
fession requires  generally  not  one  book  alone 
for  perusal;  and  then,  after  the  lapse  of  sev. 
eral  days,  another,  to  be  in  turn  replaced  by 
another,  but  he  must  have  access  to  a  quan- 
tity of  works  on  the  subject  at  one  time,  so 
that  while  the  matter  is  fresh  in  his  mlud  he 
may  collate  and  compare  a  chapter,  perhaps, 
of  one,  a  sentence  in  another,  a  plate  in  a 
third,  and  a  mere  reference  in  others. 
Twenty  or  thirty  books  and  papers  may  have 
to  be  consulted,  and  it  is  not  infrequent  to 
find  among  that  number  only  one  or  two 
which  give  the  exact  information  desired. 

Mere  titles  and  headings  go  for  little  in 
such  a  research.    The  particular  treatment  of 
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a  subject,  or  the  note  sought  cannot  be  stir- 
mlsed  even  ftom  the  name  of  the  book* 

One  great  practical  objection  to  making  a 
library  of  reference  circulating  is  based  on 
this  fact.  The  matter  treating  of  any  subject 
of  importance  is  scattered  through  so  many 
books  and  technical  journals,  that  in  most 
cases  a  large  number  of  volumes  would  have 
to  be  sent  to  the  seeker  for  Information,  and 
possibly  the  greater  portion  of  thera  would 
prove  not  to  contain  exactly  what  he  needed. 
But  he  would  be  at  the  expense  of  their  trans- 
portation, all  the  other  members  of  the 
Society  would  be  deprived  of  their  use  while 
they  were  absent,  and  the  library  would  be 
at  the  risk  of  losing  them,  and  consequently 
of  the  destruction  of  the  value  of  the  sets  to 
which  volumes  belong. 

The  absence  from  the  library  of  even  a  few 
volumes  for  several  days,  or  more  probably 
weeks,  would  be  of  more  injury  to  the  library 
itself  and  to  the  society  by  creating  dissatis- 
fkction  than  the  inability  of  distant  members 
to  use  the  books. 

It  is  probable  that  more  real  use  of  the 
library  for  study  is  made  by  non-resident 
members  now  than  by  residents.  Members 
from  a  distance  when  visiting  New  York  take 
advantage  of  that  opportunity  to  look  up  the 
literature  of  the  subject  in  which  they  are  in- 
terested.  If  such  a  visitor  found  that  the 
works  he  desired  to  consult  were  scattered  to 
all  parts  of  the  country,  to  be  absent  for 
several  weeks,  he  would  unquestionably  con- 
clude that  the  library  of  the  Society  was  a  de- 
lusion, and  tlie  pretended  facilities  it  offered 
a  humbug. 

The  risk  of  losing  the  volumes  sent  out,  is 
too  great  to  be  taken.  The  books  most  likely 
to  be  needed  are  not  only  valuable  in  them- 
selves, but  they  have  the  additional  value  that 
rarity  confers,  and  which  is  hardly  to  be 
estimated  in  money.  Mo  librarian  or  officer 
of  the  Society  would  feel  warranted,  even  by 
the  most  liberal  grant  of  authority  by  a 
Society  vote,  in  either  fixing  a  price  to  be 
deposited  in  advance  for  the  loan  of,  for  in- 
stance, one  of  the  ten  volumes  of  the  papers 
of  the  Royal  Engineers,  or  in  sending  without 
security  one  of  them  to  Chicago  or  New 
Orleans. 

The  value  of  a  book  to  its  possessor  is  not  to 
be  estimated  by  any  one  else,  and  even  with 
such  a  provision  for  exorbitant  deposits  as 
security,  as  to  be  prohibitory  to  the  majority 
of  the  members,  the  loss  or  mutilation  of  val- 
uable books  would  be  certain.  The  testimony 
of  librarians  on  this  point  is  very  strong,  and 
c  ffers  a  great  mass  of  facts  which  are  aeton- 


iahlng  to  those  not  familiar  with  the  effects 
of  bibliomania  on  otherwise  re8i>ectable  and 
honorable  men. 

The  members  entitled  to  the  use  of  the 
library  number  now  more  than  six  hundred, 
and  they  are  distributed  over  the  whole  area 
of  the  United  States  and  Canada.  The  difiEl- 
cnlties  of  enforcing  any  penalties  for  violation 
of  rules  or  breach  of  confidence  would  be  so 
great  as  to  be  practically  insurmountable. 

The  conditions  under  which  many  of  the 
books  in  the  Library  have  been  presented, 
make  it  impossible  to  allow  them  to  be  sent 
out.  After  deducting  such  books  from  the 
list,  and  also  those  which  are  rare  and  diffi- 
cult to  replace,  and  those  which  are  in  the 
character  of  encyclopedias  sq^  unfit  for  cir- 
culation.  the  number  left  for  circulation 
would  not  be  great,  and  their  character  would 
be  such  that  tbey  would  not  be  likely  to  be  in 
demand. 

While  the  project  of  making  the  library  a 
circulating  one  seems  unadvisable,  it  is  un- 
questionable that  much  may  be  done  in  the 
way  of  making  it  useful  to  all  the  members. 

To  this  end,  the  first  requisite  is  that  mem- 
bers should  know  what  may  be  found  in  the 
Library,  and  for  this  pari>oae  a  printed  cata^ 
logue  is  essential,  to  be  classified  according  to 
subjects.  The  card  system  of  catali^uing  is 
undoubtedly  exceedingly  useful  and  con- 
venient for  Library  use,  but  to  non-rdsident 
members  it  is  valueless.  For  various  reasons, 
mostly  financial,  no  catalogue  has  yet  be«i> 
made,  but  the  time  has  arrived  when  it  is  a 
necessity,  and  it  should  be  the  first  duty  of 
the  Board  of  Direction  to  have  it  done.  It  is 
the  only  means  by  which  members  can  be  in- 
formed of  the  condition  of  the  Library  and 
of  its  needs.  It  is  desirable  that  we  should 
have  a  very  full  collection  of  American  re- 
ports, and  there  are  doubtless  many  in  the 
possession  of  members  who  would  send  them 
to  fill  vacancies  in  our  lists. 

With  a  catalogue  in  its  possession,  supple- 
mented by  the  monthly  publication  in  the 
'•  Proceedings"  of  additions  to  the  Library,  a 
member  could  decide  what  he  wanted  to  look 
at  in  advance  of  a  visit,  and  thus  save  much 
of  his  own  time  and  that  of  the  Librarian. 

The  periodical  literature  of  the  day  is  so 
voluminous  and  so  rich  in  valuable  matter, 
thst  the  Engineer  cannot  ke^p  up  with  ctirrent 
advances  in  science  without  great  cost  and 
labor.  It  would  be  of  immense  advantage  to 
members  of  the  Society  to  have  a  topical  index 
to  the  journals  received  by  the  Society  pub- 
lished monthly  in  the  Proceedings.  The  pre- 
paration of  such  an  index  would  occupy  the 
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-vfaole  time  of  one  man,  and  he  ahotUd  be 
one  familiar  with  several  languages. 

It  would  be  out  of  the  power  of  the  Secre- 
tary to  attend  to  this  duty  in  addition  to  the 
bnainess,  the  correspondence,  the  editorial 
work,  and  the  necessary  attention  to  mem- 
bers and  others  visiting  the  rooms  of  the  So- 
•dety. 

With  the  aid  of  such  an  index,  distant  mem- 
bers conld  generally  procure  copies  of  the 
special  articles  they  desired  to  see,  at  less  ex- 
pense than  would  be  involved  in  correspond- 
ence and  transportation  of  volumes  Arom  the 
Xibrary. 

It  is  a  question  to  be  carefully  considered 
whether  the  expense  of  this  work  can  be 
undertaken  in  the  present  state  of  the  So- 
ciety's affairs. 

The  matter  of  furnishing  to  members 
eearches  of  authorities  and  abstracts  or  briefs 
on  special  subjects  is  worthy  of  considera- 
tion. Letters  are  sometimes  received  from 
distant  members  asking  for  such  full  and 
detailed  information  of  this  kind   as   could 


only  be  furnished  after  several  days  of  carefa 
examination  by  an  expert  in  the  branch  in 
quired  about,  and  instances  have  occurred  of 
much  dissatisfaction  being  expressed,  because 
all  the  information  could  not  be  given  with- 
out expense.  It  may  fairly  be  questioned 
whether  this  class  of  special  research  for  in- 
dividuals should  be  done  at  the  expense  of 
the  Society.  At  the  same  time  those  who  need 
the  information  are  frequently  not  able  or 
willing  to  boar  the  cost  alone.  For  such  cases 
there  does  not  seem  to  be  any  relief  except 
by  the  establishment  of  a  fund  the  interest  of 
which  should  be  devoted  to  the  purpose. 
The  means  of  such  establishment  do  not 
now  appear.  It  is  not  advisable  that  the  So- 
ciety should  go  begging  for  money  and  that 
lower  its  character  and  standing.  The  day 
may,  and  probably  will,  come,  when  the 
money  will  be  offered. 

The  Committee  invite  a  full  and  and  trvak 
discussion  of  these  points  and  aak  for  prac- 
tical suggestions  from  members  of  the  So- 
ciety, 


MEMOIRS  OF  DECEASED  MEMBERS. 


SAMUEL  J.  REEYES,*  Member  A.  S.  C.  E. 

Died  Decembeb  15th,  1878. 

By  the  death  of  Mr.  Reeves.  American  engineering  has  lost  one  who 
has  contributed  in  no  small  degree  to  the  extraordinary  development  of 
^K)nstractive  iron  work  in  America  which  the  last  twenty  years  have 
witnessed.  While  men  markedly  inferior  in  attainments,  personal 
characteristics  and  influence  have  been  noticed  far  and  wide  in  the  public 
prints,  it  is  somewhat  astonishing  that  the  career  of  a  man  who  has 
done  so  much  practical  good  for  his  country  as  Mr.  Reeves  should 
pass  away  without  exciting  even  a  ripple  of  public  comment,  farther 
than  in  the  immediate  professional  and  business  circles  with  which  he 
was  in  contact.  The  history  of  Mr.  Reeves*  life  would  be  largely  a 
history  of  iron  making  in  America,  an  industry  in  which  he  was  always 
in  the  van,  impelled  as  much  by  the  ambition  created  by  a  liberal 
education  as  by  the  purely  vulgar  considerations  of  trade. 

Mr.  Reeves  was  the  son  of  David  Reeves,  and  was  bom  at  Bridgeton, 
N.  J.,  in  1818;  was  educated  at  Lawrenceville  (N.  J.)  Academy,  where 
he  was  prepared  for  Princeton  College,  from  which  institution  he  was 
.graduated  in  1837.  To  this  educational  prepai-ation  fpr  his  future  career, 
Mr.  Reeves  added  the  experiences  of  travel,  both  in  this  country  and  in 

•Committee  to  prepare  memoir,  John  Griffen,  Alfred  P.  Boiler. 
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Europe.  In  1846  he  married  a  Baltimore  lady,  Miss  Handy,  who  still 
survives  him,  together  with  five  of  the  six  children  which  were  bom  to 
them. 

Mr.  Reeves  commenced  his  business  life  about  1841  under  his  father  and 
uncle,  proprietors  of  the  Cumberland  Nail  and  Iron  "Works,  at  Bridgeton, 
N.  J.  The  father  and  uncle  were  at  the  time,  and  had  been  for  a  long* 
period  also  interested  in  a  nail  mill  at  Norristown  and  also  in  the  PhoBnix 
Iron  Works,  at  Phcenixville,  Pa.,  which  latter  was  established  in  1790 by 
Benjamin  Longstreth.  In  1827  the  Phcsnix  Iron  Works  passed  into  the 
hands  of  Reeves,  Whitaker  &  Co.,  afterwards  (1846)  Reevep,  Buck  &  Co.^ 
which  firm,  in  the  same  year,  also  became  owners  of  the  Bridgeton 
Works,  with  which  the  family  connection,  however,  ceased  in  1870.  In 
1855  the  firm  of  Reeves,  Buck  &  Co.  became  the  Phoenix  Iron  Company, 
the  title  still  retained.  At  Phoenixville  the  iron  operations  of  the  Reeves 
family  were  on  a  much  larger  scale  than  those  conducted  at  Bridgeton  or 
Norristown,  where  it  was  confined  chiefly  to  the  manufacture  of  nails. 
At  Phoenixville  the  manufacture  of  railroad  iron,  pig  iron  and  merchant 
bars  was  added  to  their  nail  production. 

In  1846— November  16 — the  first  rails  were  rolled  at  these  works, 
since  which  time  there  has  been  a  progressive  increase  in  the  iron  shapes^ 
rolled  at  this  establishment,  until  their  "  list"  of  shapes  has  become  the 
most  comprehensive  of  any  rolling  mill  in  America.  In  1848  Reeves, 
Abbott  &  Co.  erected  a  rolling  mill  and  blast  furnace  at  Safe  Harbor, 
Penn.,  to  roll  rails  for  the  Pennsylvania  Railroad  Company,  of  which 
enterprise  Mr.  Reeves  was  the  virtual  head.  Mr.  Reeves  for  many 
years  and  up  to  his  death  was  a  Director  in  the  Board  of  the  Cambria^ 
Iron  Company,  as  his  father  before  him  had  been.  As  President  of  the 
American  Iron  and  Steel  Association,  a  position  filled  by  Mr.  Reeves  for 
ten  years  preceding  his  death,  he  had  the  unqualified  support  and 
confidence  of  its  members. 

From  this  brief  summary,  it  will  readily  be  seen  that  Mr.  Reeves  was 
necessarily  an  employer  of  labor  on  a  vast  scale,  which,  to  successfully 
control  and  direct,  required  a  talent  for  organization  and  system  pos- 
sessed by  but  few  men.  At  the  time  of  his  death  the  great  Phoenix 
Iron  Works  employed  over  2,000  men  in  all  its  departments. 

As  might  be  expected  in  a  Pennsylvanian  and  an  iron  master,  Mr. 
Reeves  was  a  strong  Protectionist  of  the  Carey  school,  and  he  was  ever 
ready  to  defend  the  principles  of  that  school  of  political  economy  with 
an  earnestness  bred  of  conviction  and  a  thoroughness  due  to  thoughtful 
study.  Mr.  Reeves  by  nature  was  extremely  conservative,  and  had  he 
been  simply  the  self  made  man,  self  taught,  with  only  the  experience 
of  his  local  suiToundings,  would  have  been  a  successful  follower  in  the^ 
improvements  continually  introduced  into  the  manufacture  of  '  iron, 
instead  of  being  in  the  van.  He  would  have  made  rails,  and  good  ones^ 
too,  all  his  life,  and  been  successful  as  a  business  man.    Fortunately,. 
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the  advantages  of  a  liberal  education  and  the  opportunities  of  travel 
tempered  his  natural  disposition  and  broadened  his  views,  so  that,  a» 
always  comes  to  a  naturally  strong  man,  with  a  trained  intellect,  he  was 
ambitious  to  accomplish  something  more  than  the  mere  success  of 
making  money. 

Seconded  by  the  able  assistants  he  called  around  him,  he,  as  rapidly 
as  he  was  able  and  so  soon  as  he  saw  an  opening  for  new  ideas,  intio- 
duced  tha  manufacture  of  specialties  at  Phoenixville,  and  in  every  sense 
was  the  pioneer  of  constructive  wrought  iron  work  in  America.  The 
double  lipped  wrought  iron  railroad  chair  was  first  made  at  Phcenix- 
ville  by  rolling,  enormous  quantities  of  which  were  used  on  our  railroads 
until  the  pear  head  section'^of  rail  gave  way  to  the  now  universally 
adopted  girder  section  with  a  straight  stem. 

While  it  is  true  the  Trenton  Works  made  the  first  rolled  beam  in  this 
country  (9  inch  in  1853),  the  Phcenix  Works  were  practically  the  first  to 
manufacture  for  the  market  beams  of  varying  sizes  and  sections,  for  many 
years  being  without  a  competitor— until  1864  they  were  the  only  manu- 
facturers of  large  beams  and  channels  in  America.  One  of  the  boldest 
strides  forward  was  the  manufacture  of  hydraulic  die  forged  eye  bars, 
undertaken  with  a  view  to  supplying  such  bars  for  the  channel  span  of 
the  Steubenville  bridge  about  being  constructed  by  Mr.  Linville  in 
1863. — the  first  of  the  great  spans  with  which  we  have  since  become  so 
familiar. 

Foreseeing  with  an  almost  prophetic  eye  the  great  demand  that  would 
spring  up  for  constructive  iron  work,  Mr.  Reeves  made  all  his  improve- 
ments tend  towards  the  manufacture  of  "shapes,"  and  the  designing 
and  construction  of  all  descriptions  of  wrought  iron  framing.  In  1862 
the  wrought  iron  column  known  as  the  **  Phoenix  Column"  was  patented 
by  Mr.  Reeves,  and  f  ^r  a  long  time  it  was  considered  almost  impossible 
to  build  a  long  span  bridge  without  its  use.  This  patent  was  contested 
on  the  ground  of  infringement  by  Linville  &  Piper,  in  1867,  but  was 
sustained  by  the  judge  on  its  priority  and  principles.  Previous  to  the 
panic  of  *73  Mr.  Reeves  commenced  the  **new  mill"  at  Phoenixville,  on 
a  scale  second  to  none  in  America,  being  930  feet  long  and  430  feet  wide. 
At  the  time  of  the  panic  it  was  almost  completed,  and  still  awaits  the 
revival  in  the  iron  trade  that  will  warrant  the  additional  product  that 
such  a  mill  is  capable  of  turning  out.  It  was  intended  that  this  mill 
should  be  perfect]in  every  proved  modern  appliance  for  manufacturing 
iron  and  steel,  and  no  labor  or  money  was  spared  to  carry  out  this  view. 

It  will  be  seen  from  the  above  rapid  summary  of  the  development  of 
the  PhfBnix  Works,  of  which  Mr.  Reeves  was  practically  the  sole 
head,  that  American  engineering  owes  much  to  him,  and  the  Transactions 
of  the  American  Society  of  Civil  Engineers  form  a  fitting  tablet  to 
place  this  debt  on  record.  But  far  above  all  is  the  legacy  of  character 
Mr.  Reeves  has  left  his  family  and  friends,  and  the  example  of  a  wonder- 
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fully  successful  business  career,  untainted  by  trickery  or  any  disbonor- 
itble  dealing. 

Mr.  Reeves  was  not  perfect;  he  bad  bis  peculiarities  of  character  and 
imperfections  of  humanity  like  others;  be  bad  bis  enemies,  like  every 
other  strong  man;  but  bis  heart  was  warm,  bis  aspirations  high,  and  an 
irreproachable  integrity  was  bis  through  life.  He  was  a  gentleman  in  the 
highest  and  best  sense  of  the  term,  generous  and  sympathetic,  and 
whose  death  is  a  real  bereavement  to  those  with  whom  he  was  associated. 


FRANKLIN  ASl  STEATTON,*  Member  A,  S.  C.  E. 

Died  July  17th,  1879. 

Franklin  Asa  Stratton  was  bom  in  Northfield,  Mass.,  November  30, 
1829.     His  parents  were  Asa  and  Sophia  Stratton,  the  latter  still  living. 

Early  manifesting  a  fondness  for  books  and  study,  he  was  allowed  to 
gratify  bis  own  childish  wish  of  attending  school  at  the  age  of  three  and 
a  half  years.  After  finishing  the  common  school  course  he  entered  the 
academy  of  his  native  town.  He  exhibited  an  aptitude  and  decided  taste 
for  mathematics,  taking  up  and  completing,  unassisted,  the  study  of 
algebra,  that  branch  not  being  included  in  the  school  course. 

He  was  remarkable,  even  in  those  early  years,  as  a  patient  and  inde- 
fatigable student,  not  only  of  text  books,  but  those  embracing  a  wide  and 
varied  range  of  knowledge,  and  for  bis  perfect  self-reliance.  These 
qualities  gave  him  high  rank  in  the  boys'  school  at  Brattleboro,  Vt., 
which  he  entered,  after  completing  his  academic  course,  and  which  was 
under  the  charge  of  the  Kev.  Addison  Browne,  who  taught  the  classics 
and  higher  mathematics,  including  civil  engineering.  He  here  excelled 
in  mathematics,  and  mastered  the  difficulties  of  problems  which  had 
puzzled  many  teachers. 

On  leaving  the  school  at  Brattleboro,  Vt.,  he  formed  a  party  of 
engineers  at  Kochester,  N.  Y.,  and  as  a  mark  of  confidence  in  bis  ability 
be  was  entrusted  with  the  construction  of  a  short  road  to  Lake  Ontario, 
which  he  completed  to  entire  satisfaction.  As  a  well-deserved  tribute 
to  the  perfect  confidence  placed  in  his  judgment  and  discretion,  it  should 
be  recorded  that  the  work  here  included  not  only  the  engineering  and 
building  of  the  road,  but  the  disbursing  of  the  moneys  invested  in  the 
enterprise,  and  this  at  the  early  age  of  twenty  years. 

From  here  he  went  to  the  Toledo  &  Wabash  Bailroad,  and  was 
located  at  Lafayette,  Ind.,  until  the  completion  of  the  road.  Leaving 
Lafayette  he  went  to  Fort  Dodge,  Iowa,  where  he  opened  a  land  office, 
transacting  the  business  connected  with  that  position. 

At  the  time  of  the  massacre  at  Spirit  Lake  in  1857,  he  commanded  a 
company  of  riflemen  in  a  severe  mid-winter  campaign  against  the  Sioux 

*  Committee  to  prepare  memoir,  F.  G.  Prindle. 
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Indians.  At  the  outbreak  of  the  Bebellion  he  was  engaged  in  the  study 
of  law,  but  heeding  his  country's  call  and  need,  he  formed  a  company, 
went  to  Washington  and  entered  the  military  service  as  captain  of  Com- 
pany A,  Eleventh  Pennsylvania  Cavalry,  and  was  regularly  promoted, 
to  the  grade  of  major  in  September,  1862,  Lieut. -Colonel,  September, 
1864,  Colonel,  May,  1865,  and  Brevet  Brigadier  General  in  September, 
1866. 

Of  (^n.  Stratton*s  military  service,  **  Bates*  Martial  Deeds  of  Penn- 
sylvania "  makes  honorable  mention  in  a  biographical  notice. 

We  find  that  he  was  engaged  in  nearly  thirty  pitched  battles,  beside 
many  skirmishes  and  minor  affairs.  He  was  twice  wounded,  viz.,  on  the 
17th  of  March,  1863,  in  a  sabre  charge  at  Franklin,  in  which  he  displayed 
great  courage  and  skill ;  and  again  in  a  hand  to  hand  encounter  in  the 
battle  of  October  7th,  1864,  where  he  received  a  sabre  cut  in  the  hand. 

He  particularly  distinguished  himself  in  the  raid  led  by  Wilson  and 
Eautz,  five  hundred  miles  inside  of  the  enemy's  lines,  in  which  three 
battles  were  fought  and  thirty  miles  of  the  Danville  BaUroad  were  de- 
stroyed, he  having  the  lead  in  withdrawing  in  face  of  vastly  superior 
numbers  sent  to  intercept  them. 

In  the  last  campaign  against  Lee,  his  command  had  the  honor  of 
opening  the  final  battle  of  the  war  in  Virginia,  it  having  occupied  with 
Gen.  Miles'  division  of  infantry  the  famous  Lynchburg  turnpike,  leading 
out  of  Appomattbx, 

In  addition  to  constant  service  in  the  saddle,  he  performed  a  great 
deal  of  military  engineering  for  the  government,  making  military  maps 
of  the  country  before  Petersburg,  for  Gen.  Mansfield,  which  were  of 
great  service  during  the  latter  part  of  the  war. 

Gen.  Stratton  was  married  February  24,  1866,  to  Mrs.  Georgie  E. 
Griffith,  nee  Keeling,  of  Norfolk,  Va. ,  who  still  survives  him,  and  on  the 
28th  March,  1867,  was  commissioned  a  Civil  Engineer  in  the  naval  ser- 
vice, and  ordered  to  duty  as  Civil  Engineer  of  the  Washington  Navy 
Yard,  a  position  formerly  filled  by  Gens.  Rosecrans,  Benham  and  others 
of  the  United  States  Engineer  Corps.  July  9,  1875,  he  was  ordered  to 
League  Island  in  charge  of  the  construction  of  the  important  public 
works  projected  for  a  navy  yard  at  that  point,  and  where  he  was  stationed 
at  the  time  of  his  death. 

In  addition  to  these  arduous  duties,  he  served  as  a  member  of  the 
Boards  of  Civil  Engineers  appointed  by  the  Navy  Department  to  examine 
the  sites  of  the  League  Island,  Mare  Island,  and  New  London  Navy 
Yards,  and  prepare  plans  for  their  development  and  permanent  improve- 
ment upon  a  large  scale,  and  was  also  entrusted  with  other  important 
professional  duties  by  the  government,  all  of  which  were  performed  with 
zeal  and  efficiency. 

While  engaged  at  League  Island  a  severe  storm  visited  that  vicinity, 
in   October,  1878,  which  culminated  in  a  disastrous  flood,  causing  an 
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overflow  of  the  dykes  and  blowing  down  the  shiphonse,  etc.  Daring' 
this  crisis  Gen.  Stratton  remained  at  his  post  of  daty  almost  constantly 
for  several  successive  days  and  nights,  personally  directing  repairs  and 
trying  to  avert  further  disaster,  and  animating  his  men  in  the  hurried 
and  imperative  work  of  saving  government  property,  utterly  regardless- 
of  personal  discomfort  and  exposure,  being  often  knee  deep  in  mud  and 
water  and  thoroughly  drenched.  A  severe  and  deep  seated  cold  was  con- 
tracted as  a  result  of  this  exposure,  which  culminated  in  an  attack  of 
tjrphoid  pneumonia,  from  which  he  died,  at  Chestnut  Hill,  near  Phila- 
delphia, on  Thursday  evening,  July  17th,  1879,  in  the  fiftieth  year  of  his 
age. 

Gen.  Stratton  was  remarkably  modest  and  retiring  in  his  character, 
which  also  possessed  that  most  rare,  difficult  and  victorious  element,  a 
patient  spirit — one  that  could  learn  to  labor  and  to  wait  and  abide  its 
time.  Professionally  he  possessed  superior  abilities  as  a  civil  and  me- 
chanical engineer,  and  in  his  death  the  government  has  lost  a  faithful 
and  efficient  officer  ;  the  profession,  a  valued  member,  whose  attain- 
ments and  experience,  combined  with  his  personal  worth  and  estimable 
character,  furnish  an  example  worthy  of  all  notice ;  and  his  personal 
acquaintances,  a  warm  aod  generous  friend. 

His  whole  life  was  full  of  work— hard  work,  both  mentally  and 
physically,  and  it  deserves  to  be  written  as  a  golden  honor  to  his  mem- 
ory, that  during  all  these  busy  years  of  varied  and  arduous  service,  away 
from  his  home,  his  love  and  continual  remembrance  of  his  aged  mother 
was  a  noticeable  feature  of  his  excellent  character. 

Ke viewing  the  character  of  Gen.  Stratton,  we  find  it  strikingly  illus- 
trative of  the  trite  but  truthful  adage,  **  the  boy  is  father  of  the 
man ;"  from  the  early  schooldays,  until  the  close  of  his  laborious  and 
eventful  life,  we  see  the  same  masterful  spirit  modestly  asserting  itself, 
persistently  surmounting  difficulties  and  bravely  ignoring  self  in  the  dis- 
charge of  his  duties,  until  the  loyal  soldier,  the  faithful  servant,  the  true 
friend,  and  the  loving  husband,  father,  and  son  falls  at  his  post — with 
the  harness  on— to  be  sincerely  mourned  by  all  who  knew  him. 


JAMES  £•  BELL,*  Member  A.  S.  €•  E. 

Died  June  9th,  1879. 

James  E.  Boll  was  bom  in  Cincinnati,  Ohio,  on  the  28th  of  December^ 
1849.  His  grandfather  was  a  captain  in  the  British  army,  who  came  to 
America  in  1812,  just  before  the  declaration  of  war.  He  first  settled  in 
Lancaster,  Pennsylvania;  but  in  1817  he  removed  to  Cincinnati,  and, 
with  the  exception  of  a  few  years'  residence  at  Rising  Sun,  Indiana,  he 
continued  to  be  a  citizen  of  Cincinnati  until  his  death. 


*  Committee  to  prepare  memoir,  CcL  Wm.  E.  Merrill. 
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Mr.  Bellas  father,  Joseph  Bell,  Esq. ,  has  long  resided  in  Cincinnati,, 
where  he  is  in  charge  of  an  extensive  foundry  and  machine  shop. 

James  E.  Bell  received  his  early  education  in  the  common  schools  of 
Cincinnati,  and  finished  his  course  at  the  Woodward  High  School  in 
June,  1869.  In  September  of  that  year  he  entered  the  Bensseloer  Poly- 
technic School  at  Troy,  N.  Y.,  whence  he  was  graduated  in  June,  1873. 
He  was  thus  careful  to  prepare  himself  by  special  study  in  the  best 
schools,  and  did  not  assume  the  title  of  *' engineer"  until  his  diploma 
gave  him  the  right  to  use  it  The  success  which  at  the  time  of  his  early 
death  had  already  attended  his  efforts  in  his  chosen  profession  was 
largely  due  to  his  excellent  training,  by  means  of  which  he  was  soon  able 
to  erect  a  stable  edifice  of  practice  on  a  broad  foundation  of  the  funda- 
mental principles  of  mechanics  and  engineering. 

Ambitious  to  excel,  and  desirous  of  speedily  acquiring  experience  in 
practical  construction,  he  sought  and  obtained  service,  during  his  vaca- 
tions, &s  an  assistant  to  Jno.  C.  Wilson,  C.  E.,  engineer  in  charge  of  the 
erection  of  the  Newport  and  Cincinnati  Railroad  Bridge  over  the  Ohio 
river. 

After  leaving  Troy  Mr.  Bell  was  employed  about  three  months  on 
surveys  connected  with  the  location  of  the  Cincinnati  Southern  Railway, 
under  the  direction  of  the  Chief  Engineer,  Mr.  Wm.  A.  Gunn  (Member 
Am.  Soc.  C.  E. ).  For  nearly  a  year  longer  he  had  charge  of  a  party 
engaged  between  Dayton  and  Springfield,  Ohio,  m  re-surveying  a  route 
for  the  C.  C.  C.  and  I.  R.  R.  (Dayton  Short  Line  or  Bee  Line). 

In  July,  1874,  he  took  service  under  Col.  W.  E.  Merrill,  U.  S.  Engi- 
neers (Member  Am.  Soc.  C.  E.),  and  made  a  survey  of  the  Big  Sandy 
river  from  its  mouth  to  Warfiekl,  Ky.,  on  the  Tug  Fork,  and  to  Piketon, 
Ky.,  on  the  Louisa  Fork.  In  1875,  in  obedience  to  an  Act  of  Congress, 
this  survey  was  extended  up  the  Louisa  Fork  to  the  mouth  of  Dismal 
Creek,  in  Virginia.     This  second  survey  was  also  made  by  Mr.  Bell. 

In  November,  1875,  he  was  assigned  to  duty  at  Hoard's  Rocks,  W. 
Va.,  on  the  Monongahela,  below  Morgantown,  with  orders  to  contini;e 
the  work  of  building  a  masonry  lock  and  dam  at  that  point.  Ho 
remained  on  this  duty  until  November,  1876,  when  all  work  was  stopped, 
owing  to  the  exhaustion  of  the  appropriation. 

In  June,  1877,  Mr.  Bell  was  put  in  charge  of  the  improvement  of  the 
Little  Kanawha  river,  and  he  remained  on  this  duty  until  work  was 
stopped  by  cold  weather.  This  was  his  last  service  under  the  govern- 
ment. His  reports  on  the  Big  Sandy,  and  his  reports  of  operations  on 
the  Monongahela  and  on  the  Little  Kanawha,  will  be  found  in  full  in  the 
Annual  Reports  of  the  Chief  of  Engineers. 

On  the  10th  of  July,  1878,  he  received  from  the  Board  of  Public 
Works  of  the  City  of  Cincinnati  the  appointment  of  Superintendent  of 
the  City  Water  Works.  He  filled  this  important  and  responsible  position 
with  great  acceptance  until  his  death  on  the  9th  of  June,  1879,  at  the: 
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€atly  age  of  twenty-nine.  He  succumbed  to  an  attack  of  inflammation 
of  the  bowels.  He  left  a  widow,  but  no  children;  having  been  married 
but  little  more  than  a  year. 

He  was  elected  a  member  of  the  American  Society  of  Civil  Engineers 
on  the  5th  of  March  of  the  present  year,  and  thus  was  numbered  amongst 
us  for  the  very  brief  period  of  three  months. 

Of  a  genial  disposition,  his  business  relations  were  always  pleasant; 
but  his  kindness  of  heart  never  caused  a  relaxation  of  official  vigilance. 
Sternly  honest  himself,  and  animated  by  a  keen  sense  of  duty,  shirking 
•contractors  found  no  weak  spots  that  would  excuse  them  from  a  complete 
and  exact  performance  of  their  engagements.  Full  of  zeal  for  his  pro- 
fession, with  the  best  available  training  and  an  increasing  experience, 
and  already  the  incumbent  of  one  of  the  highest  professional  positions 
in  his  native  City,  life  seemed  to  present  for  his  acceptance  the  highest 
honors  of  his  chosen  career.  But  the  destroyer  seized  the  strong  man 
in  the  vigor  of  his  youth,  and  in  a  few  short  days  his  honors  had  faded, 
his  place  had  been  filled  by  another  and  his  memory  alone  was  left  to 
the  friends  that  loved  him  and  had  rejoiced  in  his  early  success. 


»    »   ^ 


ADDITIONS  TO 

LIBRARY    AND     MUSEUM. 


DoNATioKS  TO  THE  LiBRABT.— MemberB  and  others  are  asked  to  contribute  regnUrly  to 
the  library  of  the  Society,  copies  of  government,  municipal,  railway,  canal  and  other  reports, 
specifications,  profiles,  maps,  photographs  and  like  matter,  making  up  the  record  of  engineer- 
ing  operations  for  the  past  or  present,  and  to  inform  the  Secretary  where  such  may  be  bad. 
Duplicate  copies  are  desired,  for  transmission  to  foreign  societies  in  return  for  works  ool- 
lected  and  sent  to  this  library  by  them;  also  for  exchange  with  members  and  others  who  wish 
complete  sets  referring  to  particular  subjects.  Donations  of  old  or  new  reports  or  pamphlets 
which  refer  to  or  illustrate  Engineering  constructions  or  operations  are  particularly  solicited. 
Many  of  these  may  be  really  of  great  Importance  as  a  part  of  the  Library,  and  as  possibly 
containing  information  which  might  not  otherwise  be  preserved. 

"Copiesfor  distribution"  named  in  this  list  will  be  sent  to  members  forwarding  stamps 
to  prepay  postage  until  the  supply  is  exhausted. 


From   Administration    des    Fonts  et  Experiments  with  Charcoal,  Coke,  and  Anthra- 
Chau8s^c8,  Paris :  cite  in  the  Pine  Qrove  Furnace,  Pa.    John 

Anuales,  September.  1B79.  Birkinbine. 

From    Aeronautical   Society    of  Great  K«f«°t  Improvements  In  ConcentraUon  and 

Britaiu,  Fred.  W.  Brearey,  Hon.  Secre-  .  Amalgamation.    John  A.  Church, 

tary,  London:  An  Autographic  Transmitting  Dynamometer, 

Thirteenth  Annual    Report   of  the  Society.  ,^J^*"  5®°*     ,  ^,  t»  T,r  « 

UJ78  The  Hygiene  of  Mines.    R.  W.  Raymond. 

■  .        ,         ^.       ,     ,   o    i  i.      T»  Washing  Phosphoric  Pig  Iron  for  the  Open 

From  American  Chemlca^  ^^^^^^'  ^'  Hearth  and  PuddUng  Processes  at  Kraro*'* 

CassamiOor.  Secretary.  New  Y^rk:  Works  Essen      A  L  Holley   LLD 

Journal  of  the  Society.    Vol.  I.,  Nos.  8  and  9.  Relations  of  Suiphur  in  Coal  and  Coke.    Dr. 

From  American  Institute  of  Mining  En-  „'';  ^*  ^V?*'^^**     ^        ..,«.!.        ^i 

Riueers.  Dr.  Thomas  M.  Drown,  Secre-  Notes  on  the  Zmc  DeposiU  of  Southern  Mis- 
ery. Easton,  Pa.:  souri.    A.  W.  Raymond. 
Proceedings  of  the  Meeting  held  at  Montreal,  From  Argentine  Scientific  Society,  Don 
September,  1879.  Edwardo  Agulrre,  Secretary.  Buenos 
A  direct  Process  of  Copper  Smelt  ng.    H.  M.  Ayres: 

Howe.  Annals  of  the  Society.    September,  1879. 
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From  Boston  Pnblio  Library,  Mellen 
Chamberlain,  Librarian,  Boston: 
Bulletin  of  the  Library.    October,  1879. 
From  £.  S.  Chesbrorffh,  Chicago: 
Third  Annual  Report  of  the  Department  of 
PnbUo  Works  of  the  City  of  Chicago. 

From  Francis  Collingwood,  N-jw  York; 
Photograph  view  of  Trestle  for  the  erection  of 
Second  Block  of  the  New  York  Approach  of 
the  East  River  Bridge,  together  with  the 
Arch  over  Cliff  street. 
Photograph  view  of  New  York  Anchorage  and 
first  two  Arches  of  the  Approach  of  East 
River  Bridge. 

From, Commissioners  of  Second  Geo- 
logical  Survey  of  Pennsylvania,  Wm. 
A.  Ingham.  Secretary,  Philadelphia: 
Part  First.  The  Northern  Townships  of  But- 
ler (o. 
Part  Second.  A  special  Survey  made  in  1875 
along  the  Beaver  and  Chenango  Rivers  in 
Beaver,  Lawrence  and  ilercer  Counties.  H. 
Martyn  Chance. 
Second  Report  of  Progress  in  the  Laboratory 
of  the  Survey  at  Harrisburg.    Andrew  S. 
McCreath. 

From  Charles  E.  Emery,  New  York: 
United  States  Centennial  Commission.    Re- 
ports and  Awards  Group  XX.  Motors,  Hy- 
dranlics   and    Pneumatic   Apparatus,    &o. 
Francis  A.  Walker. 

From  John  Ericsson,  New  York: 
Contributions  to  the  Centennial  Exhibition. 
Oapt.  John  Ericsson. 

From  Albert  Fink,  New  York; 
Proceedings  of  Meetings  and  Conventions  of 
Officers  of  Eastern  and  Western  Railroads 
held  in  June  and  December,  1878;  January, 
April,  May,  June  and  September,  1879. 
From  Julius  E.  Hilgard,  Assistant  in 
Charge,  United  States  Coast  Survey, 
Washington,  D.C.: 
Methods   and  Results ;   Secular   Change   of 
Magnetic  Declination  in  the  United  States 
and  at  some  foreign  stations.    3d  edition. 
(Copies  for  distribution.) 

From  John  W.  Hill,  Cincinnati: 
Report  of  the  Bosrd  of  Experts  on  the  Test 
Trial  of  theWarden  Compound  Pumping  En- 
gine  at  the  Hunt  Street  Station  to  the  Board 
of  City  Commissioners  of  Cincinnati.  Ohio, 
1879.    (Copies  for  distribution.) 

From  Hungarian  Society  of  Engineers 
and  Architects,  Budapest: 
Transactions,  January  to  July  inclusive,  and 
October,  J  879. 

From  Institution  of  Civil  Engineers, 

James  Forrest,  Secretary.  London: 

Excerpt  from  Minutes  of  Proceedings.  Edited 

by  James   Forrest.     Note  on   a  Graphic 

mode  of  ascertaining  the  Flow  of  a  Mill 

Stream.    Wm.  Shelford. 

From  Institution  of  Engineers  and  Ship 
builders,  W.  J.  Millar,  Secretory,  Glas- 
gow, Scotland : 
TransacUons  of  the  Institute.    Vol.  XXH. 

From  E.   D.  Leavitt,  Jr.,  Cambridge- 
port.  Mass.: 
City  of  Boston;  Improved  Sewerage;  Pump- 
ing Engines. 

From  Hon.  F.  W.  Lincoln,  Boston: 
The  History  of  the  Bunker  Hill  Monumental 
Association  during  the  first  century  of  the 
United  SUtes  of  America.   George  Washing- 
ton Warren.    Boston,  1877. 


Proceedings  of  the  Bunker  Hill  Monumental 
Association  at  the  Fifty-sixth  Annual  Meet- 
ing, June  17th.  1879.  With  Address  of 
Frederick  W.  Lincoln. 

From  Thomas  J.  Long,  New  York: 
Annual  Report  Department  of  Docks  of  New 
York,  made  of  the  year  ending  April  30th » 
1877. 

From  E.  P,  I  till,  Commaner  U.  S.  N., 
Washington,  D.  C. : 
Reports  of  Explorations  and  Surveys  for  the 
location  of  Interoceanic  Ship  Canals  through 
the  Isthmus  of  Panama  and  by  the  Valley  of 
the  River  Napipi,  by  U.S.  Naval  Expeditions, 
1875.  Commander  E.  P.  Lull,  U.  8.  N.,  and 
Lieut.  Frederick  CoUins,  U.  8.  N.  Wash- 
ington, 1870. 

From    New  York   Meteorological   Ob- 
servatory, Department  Public  Parks* 
Daniel  Draper,  Director,  Central  Park> 
New  York: 
Abstracts   of   Registers  from  Self-recording 
Instruments,  September  and  October,  1879. 
From  North  of  England  Institute  Min- 
ing and  Mechanical  Engineers.  Theo. 
Wood  Bnnning,  Secretary,  Newcastle* 
on-Tyne,  England: 
Transactions,  February.  March,  April,  May, 
June,  August,  1876 ;  May  and  June,  1878 ; 
August.  1879. 

From    Mechanics'    Institute,    S.    H. 
Wheeler,  Cor.  Secretary,  San  Fran- 
cisco, Cal.: 
Reports  of  the  Eleventh,  Twelfth  and  Thir- 
teenth   Industrial    Exhibition    under   the 
auspices  of  the  Mechanics  Institute  of  San 
Francisco. 

From  Midland  Institute  of  Mining.  CivU 
and    Mechanical   Engineers,   Joseph 
Mitchell,   Secretary,  Barnsley,  Eng- 
land : 
Transaotlonrt,  Vol.  VII.    Part  XLVTI.  August 
and  September,  1879. 

From  Charles  Paine.  Gen.  Sup't.  L.  S. 
and  M.  S.  R.  B.,  Cleveland,  Ohio  : 
Memorandum  of  Tests  showing  relative  cost 
of  burning  oil  (with  Campbell's  Patent  Oil 
Burner)  and  coal  ;  for  Fuel  in  Stotionary 
Engines  at  Cleveland  Engine  shops,  Sept. 
24th  and  25tb,  1879. 

From  H.  V.  and  H.  W.  Poor.  New  York: 
Manual  of  the  Raih-oads  of  the  United  States 
for  1878-79. 

From  the  Publishers  Revue  G^n6rale 
des  Chemins  de  fer.  Edgar  Monjean, 
Secretary.  Paris: 
Revue  G^n^rale  des  Chemins  de  fer.     July 
and  August,  1879. 

From  the  Royal  United  Service  Institu- 
tion, Capt  B.  Burgess,  Secretary,  Lon- 
don : 
Vol.  XXIII.   No.  101.   Double  Number.  Jour- 
nal of  the  Institution. 

From  the  Saxonian  Society  of  Engineers 
and  Architects,  Dr.  Kahl,  Secretory, 
Dresden  : 
Transactions.  Part  1,1858.  containing  descrip- 
tion   of  Viaduct  between  Waldheim  and 
Limmritz.     Part  1,  1879. 
Photograph  and  detail  Drawings  of  Viaduct  in 
Zschopauthale     between     Waldheim    and 
Limmritz. 

From  Societe  des  Ingenieurs  Civils,  M. 
Mallet,  Secreury,  Paris: 
Memoires  de  la  Society.  July  and  August,1879. 
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From  Society  of  Gas  Lightiufr.  Oeorge 
W.  Dresser,  Secretary.  New  York: 
■The  Waste  of  Energy  in  the  production  of 
Water  8as.  Eugene  Vanderpool.  (2  copies.) 
From  D.  Torrey,  New  York: 
A  sample  of  Iron  clad  Steel  Wire. 

From    J.   Nelson   Tabbs,    Bochester, 

N.Y.; 

Anuual  report  of  Executive  Board  in  charge 

of  Water  Works,  Fire  and  Highway  Depart* 

ments  and  Street  Improvements  of  the  City 

of  B'lchester  for  1878. 

From  United  States  Centennial  Com- 
mission, PhiUdelphia,  Pa.: 
Beport  of  the  Director-General  of  the  Centen- 
nial ExhibiUon,  Philadelphia,  1876,  includ- 
ing Beporte  of  Bureaus  of  Administration. 
Vols.  I  and  II. 
Beports  of  the  President  Secretary  and  Ex- 
ecutive Committee,  together  with  the  Jour- 
nal of  the  final  session  of  the  U.  S.  Centen- 
nial Commission.    Philadelphia.  1876. 
Appendix  to  the  reports  of  the  U.  S.  Centen- 
nial Commission  and  Centennial  Board  of 
Finance. 
Grounds  and  Buildings  of  the  Centennial  Ex- 
hibition    Edited  by  Dorsey  Gardner. 
Six  volumes,  containing  Beports  and  Awards 
of  Groups  1  to  36.  and  Group  on  NationaU 
Slate  and  other  Collective  Exhibits. 

From  United  States  Light  House  Board. 
Washington.  D.  C. : 
List  of  Towers,  Beacons.  Buoys,  Stakes.  Spin- 
dles and  other  Day  Marks  in  the  Third 
Light  House  District.    2  copies. 
Lidt  of  Beacons,  Buoys,  Sukes  and  other  Day 
Marks  in  the  Fifth  Light  House  District. 
Corrected  to  October  1,  1879.    2  copies. 
List  of  Towers,  Beacons,  Buoys,  Stakes  and 
other  Day  Marks  in  the  Sixth  Light  House 
District    Correcled  to  November  1.  1879. 
2  copies. 

From    Samuel    Webber,    Manchester, 
N  H  : 
Manual  of  Power  for  Machinery.  Shafts  and 
Belts,  with  the  History  of  Cotton  Manufac- 
ture of  the  CTnited  States.    Simuel  Webber. 
New  York.    1879. 

From  other  sources: 
The  Library  Journal,  Vol.  IV,  Nos.  i,  6,  7,  8, 

9  and  10. 
Annual  Beport  of  the  State  Engineer  and 
Purveyor  on  the  Canals  of  the  State  of  New 
York  for  1878.  H.  Seymour,  Jr. 
Special  Beport  on  the  Coal  fields  of  Little 
Sequatchee,  with  a  general  description  of 
the  Cumberland  Table  Land.  J.  B.  KUle- 
brew.  Nashville,  Tenn.    1876. 


Exploration  of  the  Colorado   Biver   of  the 

West  and  its  tributaries.    Explored  in  1869 

1870,  1871  and  1872, 
Key  to  the  Geology  of  the  Globe.    Bicbard 

Owen.  Naf>hvUle,  Tenn.    1857. 
Beport  on  the  Geology  of  the  eastern  portion 

of  the  Uinta  MouoUins.    J.  W.  Powell. 
Mineral  and  Agricultural  Besources  of  the 

northern  portion  of  Tennessee,  along  the 

Cincinnati  Southern  aud  Knoxville  k  Ohio 

BaUroads.     J.    B.    EiUebrew.     NasbTille. 

Tenn.     1876. 
The  Mineral  Wealth.  Climate  and   Rainfkll 

and  Natural  Besources  of  the  Black  Hills  of 

Dakota.    W.  P.  Jenney,  Washington     1876. 
Beport  on  the  Oooee  and  Hiwassee  Mineral 

District.    J.  B.  Killebrew,  NashviUe,  Tenn. 

1876. 
The  Delta  of  the  Mississippi.    C.  G.  Forahey, 

Cambridge.  Mass.    1873. 
History  of  the  Discovery  and  Settlement  of 

the  Valley  of  the  Mississippi.    Vols.  I  and 

II.    John  W.  Monette,  Hew  York.    1846. 
Annual  Beport  upon  the  Improvement  of  the 

Mississippi  Biver.    Appendices   to  Annual 

Beport  of   Chief  of   Engineers  for    1876, 

1816  and  1877.    MaJ.  C  W.  HowelL 
Annual  Report  upon  the  Improvement  of  the 

South  Pass  of  the  Mississippi  Biver,  June 

30.  1878.    Capt.  M.  B.  Brown. 
Ninth  Beport  upon  the  Improvement  of  the 

South  Pass  of  the  Mississippi  Biver.    April 

15.  1878.    Capt.  M.  B.  Brown. 
The  Physics  of  the  Gulf  of  Mexico  and  of  its 

chief  aflSuent.  the  Mississippi  Biver.    C.  G. 

Forshey.    Salem,  Mass.     1878. 
Lists  of  Elevations,  principally  in  that  portion 

of  the  United  States  west  of  the  Mississippi 

Biver.  Henry  Gannett.   Washington.  1877. 
Commercial  Freedom  for  the  Mississippi  Val- 
ley.   Capt,  John  Cowdon.  Memphis,  Tenn. 

1877. 
The  World's  Navigation.     The  Problem  of 

Biver  Mouths.    W.  T.  Stackpole.     Bloom- 

ington.  111.    1879. 
Fresh- Water  Shell  Mounds  of  the  St.  John's 

Biver,  Florida.     Jeffries  Wyman.    Salem, 

Mass.    1875. 
Tobacco;  Its  Culture  in  Tennessee,  with  sta- 
tistics of  its  commercial  importance,  etc. 

J.  B.  Killebrew.    NashviUe,  Tenn.    1876. 
Bulletin  of  the  United  States  Entomological 

Commission.   No.  2.     F.  V.  Hayden.    1877. 
Bulletin  of  the  United  SUtes  Geological  and 

Geographical  Survey  of   the    Territories. 

Vol.  II.,  No.  4.    Vol.  III.,  Njs,  1  and  2.    F. 

V.  Hayden.    1877. 
The  Winds  of  the  Globe;    or.  The  Laws  of 

Atm  ispheric  Circulation  over  the  surface  of 
the  Earth.    James  H.  Coffin.    Washington. 

1875. 


ANNOUNCEMENTS. 


The  meetings  of  the  Society  during  De- 
cember will  be  on  the  3d  and  17th.  The 
paper  by  A  G.  Menocal,  on  Interoceanic 
X^anal  Projects,  published  in  the  present 
number  of  the  Transactions  (November,  1879) 
will  be  discussed  at  both  meetings. 


On  the  evening  of  the  Annual  Meeting,  on 
the  5th  of  this  month,  a  reception  and  supper 
took  the  place  of  the  formal  dinner  heretofore 
given  on  similar  occasions.  Those  present 
enjoyed  a  very  pleasant  evening,  and  it  is  un- 
derstood, approved  the  chacge. 
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MtHBiBS  ov  TBK  SoGiXTT  Are  reqQMted  to 
coDtrlbnte  papers  on  Engineering  eubjecta. 
glTing  resnlU  of  praotioe,  or  diecoMing  i>ertl- 
nent  theoretical  qneations  ;  their  commenta 
upon  papera  published  in  Transactiona  are 
aolidted,  and  they  are  urged  to  contribute 
from  note-booka  and  other  records  whatever 
may  bear  upon  the  subjects  considered,  or 
-upon  other  practical  topica.  A  list  of  subjects 
relating  to  the  practioe  of  engineering  and  its 
connection  with  kindred  art  and  public  afTnirs, 
on  which  papers  are  deaired.  may  be  found  on 
page  60,  Vol.  Y. 

iLLXTaTtATioHS  or  Papess  presented  for 
publication  should  be  distinctly  drawn,  in 
broad,  sharp  lines,  upon  white,  smooth  (not 
*'egg"  or  enameled)  paper,  with  perfectly 
<not  glossy,  or  gray)  blade  ink.  to  a  scale  twice 
or  thrice  greater  than  the  print  is  to  be, 
which  in  no  case  should  require  folding  in 
more  than  one  direction  (i.e.,  the  depth  of 
plate,  as  inserted  in  Transactions,  should  not 
■  exceed  7  inchee).  Shades  are  to  be  produced 
by  Tariations  in  size  and  spacing  of  black 
lines;  no  brush  work  or  colors  are  admissible. 
Unless  figures  and  letters  can  be  well  put  in, 
'Simply  pencil  them,  leaving  the  engraver  to 
insert  them  on  the  plate.  Always  put  a  lineal 
scale  upon  each  drawing. 

In  TKAXSMrrrnro  lettcb  ballots  members 
of  the  Society  are  requested  to  conform  in  all 
respects  with  the  printed  regulations  issued 
with  the  ballots.  These  regulations  are  fre- 
quently not  complied  with.  Ballots  are  re- 
ceived without  the  signature  of  the  member 
on  the  outer  envelope,  with  initltls  instead  of 
full  signature,  or  with  other  irregularities. 
When  laid  before  the  Society  such  irregular 
ballots  are  thrown  out,  and  members  sending 


them  lose  their  votes.  The  regulations 
seem  to  be  aa  simple  as  possible  to  secure  a 
fair  aecret  ballot 

Membera  who  desire  to  secure  complete 
sets  of  the  Tranaactions  of  the  Society  are 
requested  to  send  to  the  Secretary  a  list  of 
the  papers  which  am  needed  to  fill  their  sets. 
Some  of  the  eariier  papers  are  out  of  print 
If  ordera  are  received  for  a  sufficient  nimiber 
to  warrant  the  expense,  a  reprint  will  be  made. 

The  following  resolution  was  adopted  at  the 
Ninth  Annual  Convention  of  the  Society,  and 
ordered  printed  regularly  in  the  Society  pub- 
lications: 

Whereaa,  the  metric  system  of  weights  and 
meaaures  is  now  extensively  used  abroad, 
and  whereas  it  Is  desirable  that  the  relation 
of  the  units  of  diifering  systems  be  made 
familiar  to  all  by  comi>arison: 

Besolved,  That  members  be  requested.  In 
papers  hereafter  presented  to  the  Society,  to 
write,  in  parenthesis,  weights  or  dimensions 
by  the  metric  system,  in  connection  with 
those  of  the  system  in  general  use. 

The  House  of  the  Society  is  at  104  East 
Twentieth  street,  one  door  east  from  Fourth 
avenue,  and  near  the  southwest  corner  of 
Qramercy  Park.  It  is  open  from  nine  o'clock 
A.  M.  to  five  o'clock  p.  M.  each  business  dsy, 
except  Saturday,  when  it, if  closed  at  three 
o'clock  P.M. 

The  Library  and  Conversation  Rooms  will 
also,  for  the  present,  be  open  every  Thursday 
evening,  from  7>i  to  10  p.  m.  Members  are 
invited  to  avail  themselves  of  the  oppor- 
tunities afforded  on  Thursday  evenings,  both 
for  consultation  of  books  and  periodicals  and 
for  conversation. 


LIST      OF     MEMBERS. 


ADDITIONS. 


Date  of  Klection. 
BoNTECOU,  Daniel 466  West  Twenty-third  street,  New 

York  City,  N.  Y November  5,  1879. 

Dempster,  Alexander City  Engineer,  Pittsburg,  Pa ♦*         **     «* 

Reno,  James  H County   Engineer,    Court    House, 

Pittsburg,  Pa **  «*     «* 
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CHANGES  AND  CORRECTIONS. 


MEMBERS. 

Haven,  William  A Engineer  in  charge  construction  Buffalo  Division  N. 

Y.  L.  E.  &  W.  R.  R.,  Buffalo,  N.  Y.    • 

McComb,  David  E P.  O.  Box  289,  Washington,  D.  C. 

Monroe,  J.  Albert Mississippi  River  Commission,  1351  Washington  ave- 
nue, St.  Louis,  Mo. 

Nicolls,  William  J Engineer  Long    Island   Railroad,  Jamaica,   Queens 

Co.,  N.  Y. 

Parkhurst,  Henry  W Chief  Assistant  Engineer,  Plattsmouth  Bridge,  Platts- 

mouth,  Nebraska. 

Schmidt,  Max  E Care  of  U.  S.  Engineers,  Memphis,  Tenn. 

Shinn,  William  P Vice  President  and   General  Manager  Vulcan  Iron 

Works,  221  Oliver  street,  ?t.  Louis,  Mo. 

Stanley,  Ira  N 88  Van  Dyke  street,  Brookl>Ti,  N.  Y. 

Whitford,  Oscar  F East  Plattsmouth,  Iowa, 


associate. 
Du  Barry,  Edmund  L 621  Penn.  Avenue,  Washington,  D.  C. 

JUNIORS. 

Emonts,  William  A.  G San  Jos6, 'Costa  Rica,  via  Panama. 

HORTON,  Sanford Engineer  Department  N.  M.   &  S.   P.  R.  R.,  LaS 

Vegas,  New  Mexico. 

Illsley,  William  A P.  O.  Box  2353,  I^eadville,  Colorado. 

Kennedy,  James  C P.  O.  Drawer  33,  Owen  Sound,  Ontario,  Canada. 

Stahlberg,  Albert  J South  Pacific  Coast  Railroad,  foot  of  Market  street, 

San  Francisco,  Cal. 

Whinery,  Samuel Assistant  Engineer  Elk  River  Shoals,  Wheeler  Sta- 
tion, Lawrence  Co.,  Alabama. 

resignation. 
Schuyler,  John October  18,  1879. 


death. 

Williams,  Norman  A Elected  Member  February  17,  1869.      Died  October 

I2th,  1879. 
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PROOEETDINGS. 


Vol.  V. — December,    1879. 


MINUTES    OF    MEETINGS. 

(Abstract of  sacb  m  may  be  of  general  interest  to  members.) 


OF   THE  SOCIETY. 

NoYKMBEB  19th,  1879. — The  Society  met  at  8  p.  m.,  President  A. 
Fink  in  the  chair.  A  paper,  entitled  **  Inter-Oceanic  Canal  Projects,"  by 
A.  G.  Menocal,  Member  Am.  Soc.  C.  E.,  was  read  by  the  author  and 
discussed  by  Messrs.  Chanute,  T.  C.  Clarke,  Cooper,  Emery,  Fink,  Ford, 
and  Menocal. 

Deoembeb  3d,  1879.— The  Society  met  at  8  p.  m,,  Vice-President 
Chanute  in  the  chair.  The  awards  of  the  Norman  Medal  and  Book  Prize 
for  the  past  year  were  then  announced  as  follows: 

The  Norman  Medal  to  Edward  P.  Nobth,  Member  Am.  Soc.  C.  E.,  for 
the  paper,  "  Hie  Construction  and  Maintenance  of  Roads,"  published  in 
Transactions,  Vol.  VIH.,  No.  CLXXX.  (May,  1879). 

The  Norman  Prize  of  Books  to  Max  E.  Schmidt,  Member  Am.  Soc. 
C.  E.,  for  the  paper,  ''The  South  Pass  JetlieSy'* pnhlished  in  Transactions, 
Vol.  Vrn.,  No.  CLXXXIII.  (August,  1879). 

Ballots  for  admission  to  membership  were  canvassed,  and  the  follow- 
ing were  declared  elected  as  Members:  Edward  Canfield,  of  Buffalo,  N.Y. ; 
Henrique  Harris,  of  Brooklyn,  N.  Y. ;  Thomas  McKeown,  of  Hamilton, 
Ont.,  Canada;  Charles  L.  Strobel,  of  Pittsburgh,  Pa.  Elected  as  Asso- 
ciate :    L.  M.  Lawson,  New  York,  N.  Y. 

The  discussion  on  the  subject  of  Int^r-Oceanic  Canal  Projects  was 
resumed  and  continued  by  Messrs.  J.  C.  Campbell,  Chanute,  Emery,  F. 
M.  Kelley,  Macdonald,  Menocal,  North,  W.  H.  Paine,  Shelborne  and 
Worthen. 

December  17th,  1879. — The  Society  met  at  8  p.  m.,  Vice-President 
Chanute  in  the  chair.  The  discussion  on  the  subject  of  Interoceanic 
Canal  Projects  was  resumed.  Papers  were  presented,  through  the 
Secretary,  by  Messrs.  Evans,  F.  M.  Kelley,  M.  E.  Schmidt  and  C.  A. 
Sweet,  and  the  discussion  was  continued  by  Messrs.  Long,  Menocal, 
Appleton,  Shelboume,  S.  Stevens,  and  Peter  Cooper. 
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CHANGES  AND  CORRECl'IONS. 
MEMBERS. 

Haven,  William  A Engineer  in  charge  construction  Buffalo  Division  N. 

Y.  L.  E.  &  W.  R.  R.,  Buffalo,  N.  Y.    • 

McComb,  David  E P.  O.  Box  289,  Washington,  D.  C. 

Monroe,  J.  Albert Mississippi  River  Commission,  1351  Washington  ave- 
nue, St.  Louis,  Mo. 

NicoLLS,  William  J Engineer  Long    Island   Railroad,  Jamaica,   Queens 

Co.,  N.  Y. 

Parkhurst,  Henry  W Chief  Assistant  Engineer,  Plattsmouth  Bridge,  Platts- 

mouth,  Nebraska. 

Schmidt,  Max  E Care  of  U.  S.  Engineers,  Memphis,  Term. 

Shinn,  William  P Vice  President  and   General  Manager  Vulcan  Iron 

Works,  221  Oliver  street,  St.  Louis,  Mo. 

Stanley,  Ira  N 88  Van  Dyke  street,  Brooklyn,  N.  Y. 

Whitford,  Oscar  F East  Plattsmouth,  Iowa. 

associate. 
Du  Barry,  Edmund  L 621  Penn.  Avenue,  Washington,  D.  C. 

JUNIORS. 

Emonts,  William  A.  G San  Jos6,Xosta  Rica,  via  Panama. 

Horton,  San  ford Engineer  Department  N.  M.   &  S.   P.  R.   R.,  LaS 

Vegas,  New  Mexico. 

Illsley,  William  A P.  O.  Box  2353,  Leadville,  Colorado. 

Kennedy,  James  C P.  O.  Drawer  33,  Owen  Sound,  Ontario,  Canada. 

Stahlberg,  Albert  J South  Pacific  Coast  Railroad,  foot  of  Market  street, 

San  Francisco,  Cal. 

Whinery,  Samuel Assistant  Engineer  Elk  River  Shoals,  Wheeler  Sta- 
tion, Lawrence  Co.,  Alabama. 

resignation. 
Schuyler,  John October  18,  1879. 


death. 

Williams,  Norman  A Elected  Member  Febniary  17,  1869.      Died  October 

I2th,  1879. 
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PROCEEDINGS. 


Vol.  V. — December,    1879, 
MINUTES    OF    MEETINGS. 

(Abslractof  sach  m  may  be  of  general  interest  to  members.) 


OF  THE  SOCIETY. 

NovsMBEB  19th,  1879. — The  Society  met  at  8  p.  m.,  President  A. 
Fink  in  the  chair.  A  paper,  entitled  **  Inter-Oceanic  Canal  Projects,"  by 
A.  G.  Menocal,  Member  Am.  Soc.  C.  E.,  was  read  by  the  author  and 
discussed  by  Messrs.  Chanute,  T.  C.  Clarke,  Cooper,  Emery,  Fink,  Ford, 
and  MenocaL 

Degembeb  3d,  1879. — The  Society  met  at  8  p.  m.,  Vice-President 
Chanute  in  the  chair.  The  awards  of  the  Norman  Medal  and  Book  Prize 
for  the  past  year  were  then  announced  as  follows: 

The  Norman  Medal  to  Edwakd  P.  North,  Member  Am.  Soc.  C.  E.,  for 
the  paper,  **  Tlie  Consirudion  and  Maintenance  of  Roads,**  published  in 
Transactions,  Vol.  VIH.,  No.  CLXXX.  (May,  1879). 

The  Norman  Prize  of  Books  to  Max  E.  Schmidt,  Member  Am.  Soc. 
C.  E.,  for  the  paper,  '^The  South  Pass  JeWies,"  published  in  Transactions, 
Vol.  Vni.,  No.  CLXXXni.  (August,  1879). 

Ballots  for  admission  to  membership  were  canvassed,  and  the  follow- 
ing were  declared  elected  as  Members:  Edward  Canfield,  of  Buffalo,  N.Y. ; 
Henrique  Harris,  of  Brookljn,  N.  Y. ;  Thomas  McKeown,  of  Hamilton, 
Ont.,  Canada;  Charles  L.  Strobel,  of  Pittsburgh,  Pa.  Elected  as  Asso- 
ciate :   L.  M.  Lawson,  New  York,  N.  Y. 

The  discussion  on  the  subject  of  Int«r-Oceanic  Canal  Projects  was 
resumed  and  continued  by  Messrs.  J.  C.  Campbell,  Chanute,  Emery,  P. 
M.  Kelley,  Macdonald,  Menocal,  North,  W.  H.  Paine,  Shelbome  and 
Worthen. 

December  17th,  1879.— The  Society  met  at  8  p.  m.,  Vice-President 
Chanute  in  the  chair.  The  discussion  on  the  subject  of  Interoceanic 
Canal  Projects  was  resumed.  Papers  were  presented,  through  the 
Secretary,  by  Messrs.  Evans,  F.  M.  Kelley,  M.  E.  Schmidt  and  C.  A. 
Sweet,  and  the  discussion  was  continued  by  Messrs.  Long,  Menocal, 
Appleton,  Shelboume,  S.  Stevens,  and  Peter  Cooper. 
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OF  THE  BOARD  OF  DIRECTION, 

OoTOBEB  3l8T,  1879. —Applications  for  membership  were  considered. 
The  Annual  Report  was  perfected. 

November  11th,  1879.— The  following  committees  were  appointed: 
On  Finance — ^William  H.  Paine,  C.  Vandervoort  Smith,  Q.  K.  Warren. 
On  Library— J.  J.  R.  Croes,  E.  B.  Van  Winkle,  O.  Chnnnte. 

Applications  for  membership  were  considered.  The  issue  of  a  circular 
was  authorized  in  reference  to  a  record  of  members  desiring  engage- 
ments.    Action  was  taken  as  to  members  in  arrears  for  dues. 

December  5th,  1879. — Applications  for  membership  were  considered. 
The  Secretary  was  directed  to  issue  copies  of  forms  for  applications,  with 
a  circular.     Appropriations  were  made. 


REPORT     OF    THE    TREASURER 

Foe  the  Year  Ending  November  Sth,  1879. 
Presented  and  Accepted  at  the  Thoenty-ieventli  Annual  Meeting, 


Receipts. 


Balance  on  hand  November  6th,  1878 |;Y49  51 

Entrance  fees 800  00 

Fellowship  subscription, 160  00 

Current  dues — from  82  Resident  Members $2  000  00 

Do.  from  214  Non-resident  Members 8  062  60 

Do.  from  3  Resident  Associates 46  00 

Do.  from  8  Non-resident  Associates  76  00 

Do.  ^        from  7  Resident  Juniors 82  60 

Do.  from  34  Non-resident  Juniors 840  00 

5  606  00 

Past  dues — from  1 1  Resident  Members , |360  00 

Do.        from  37  Non-resident  Members 725  00 

Do.        from  1  Resident  Associate 30  00 

Do.        from  1  Non-resident  Associate 30  00 

Do.        from  4  Non-resident  Juniors 40  12 

1  175  13 
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Dues  for  year  beginning  Nov.  6th,  1879 : 

From  22  Resident  Members |650  00 

From  83  Non-resident  Members 1  246  29 

From  1  Resident  Associate Y  00 

From  3  Non-resident  Associates 80  00 

From  1  Resident  Junior 15  00 

From  12  Non-resident  Juniors 120  00  . 

|1  967  29 

Sales  of  Publications 666  28 

Certificates  of  Membership 49  00 

Advertisements 508  65 

From  former  Secretary — Balance 65  00 

MiscelUneous 29  00 

Interest  on  Fellowship  Fund  Bonds $560  00 

Interest  on  ^lorman  Medal  Fund 70  00 

Interest  on  Savings  Bank  Deposit 40  31 

Interest  on  Railroad  Stock , 82  80 

763  11 

$12  412  96 


DlSBUBSEKENTS. 

Rent $1600  00 

Janitor,  House  Supplies.  Fu«l,  Furniture,  Water  and  Gas 981  23 

Library 154  48 

Publications 4  406   71 

Insurance 34  23 

Postage 645  24 

Salaries ' 8  000  00 

Stationery  and  Printing 502  91 

Annual  Meeting  and  Convention ^ 235  47 

Certificates  of  Membership 58  20 

Other  expenditures. 157  12 

Transferred  to  Savings  Bank  Deposit 40  31 

Balance  on  hand ^ 697  06 

$12  412  96 
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The  fands  of  the  Society  are  as  follows,  par  values  being  staled  : 
Fellowship  Fund: 

79  Subscriptions  to  Nov.  6th,  1878. $8  000  00* 

Accumulated  interest  to  Nov.  6th,  1878.  .*. 886  12 

Received  during  past  year  1  Subscription 160  00 

"       "     Interest  on  bonds 560  00 

"  "        "      "     Interest  from  Savings  Bank       40  31 


9  636  43 
Expended  from  fund  during  year  for  publications 710  00 

8  926  43 

Present  condition :  80  Subscriptions $8  150  00 

Accumulated  interest....      776  43 


18  926  48 


The  Fellowship  Fund  is  invested  as  follows : 

8  Bonds  Jersey  City  Water  Loan $8  000  00 

Deposit  ic  Seamen's  Bank  for  Savings 926  43 

Norman  Medal  Fund : 

1  Certificate  Croton  Aqueduct  Stock,  New  York  City 1  000  00 

General  Investment : 

10  Shares  New  York  Central  and  Hudson  River  R.  R. 

Stock lOOo  00 

1  Consolidated  Certificate  New  York  Central  and  Hud- 
son River  R.  R.  Stock 85  00 

1  035  00 


J.  J.  R.  CROES, 

Treasurer, 


REPORTS   OF   COMMITTEES. 


Report  of  the  CoMMrrrEE  on  Finance. 
Pbjesbntkd  and  Accrfted  at  the  Twemtt-Sevkitth  Annual  Msetino. 

The  Committee   on   Finance    respectfully  6tb,    1878,    to   Nov.  5tli,  1879,    as   reported 

presents  the  following  report  for  the  y^ar      is $11663  43 

ending  November  6th,  1879 :  Balance  on  hand  Nov.,  1878 749  51 

The  balance  of  fands  on  hand,  as  reported  

Nov.  6th.  1878.  was  Total $12  412  96 

Caah $     749  61      Dlahnrsemento. 11715  90 

Invested  fands 10  92112      Balance  on  hand 697  06 

Invested  funds 10  96143 


Total $11770  63 


'The  amount  of  cash  received  from  Nov.  Total $11668  49 
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For  the  full  detaiU  from  which  the  forego- 
ing hM  been  condensed,  7011  are  reepectfally 
referred  to  the  TreMorer'e  Beport 

One  year  since  we  were  oongratnlated  npon 
emerging  from  debt,  to  acoomplith  which  it 
WM  neoeesary  to  economise,  and  curtail  ez> 
peneee  in  eyery  poaeible  direction,  and  that 
the  pablication  of  our  transactiona  remained 
Badly  behind. 

During  the  past  year  theae  hare  been 
brought  up  to  date  without  iuTolring  us 
again  in  debt,  so  that  the  expenses  of  a  year 
and  a  half  of  publishing  lias  been  borne  dur- 
ing the  past  year,  and  we  think  it  proper  to 
remind  the  Society  of  the  vast  amount  of 


extra  labor  which  has  been  done  by  the 
Secretary  and  Treasurer,  who  have  had  the 
principal  labor  of  editing,  publishing,  and 
distributing  so  many  columns  in  addition  to 
the  usual  number  in  the  same  space  of  time. 
We  hare  found  the  accounts  systematically 
and  careftiliy  kept,  and  so  conveniently  ar- 
ranged that  the  labor  of  examination  is 
greatly  facilitated,  wlth^  yery  little  duiger  of 
errors  oocurring  or  escaping  notice. 

Very  respectftilly  submitted. 


W.  H.  Paxitb. 
C.  V.  Smtth, 

GBOBOK  S.  ailKEHE, 


Committee, 


Report  of  Committee  on  the  Gauoino  op  Streams. 

PRBSEKTED  AT  THE  ANHUAL  MBKTINO,  NoV.  5tH,  1879. 


The  Committee  have  not  yet  been  able  to 
secure  the  desired  co-operation  of  observers 
in  communicating  to  the  Society  the  results 
of  continuous  measurements  of  rainfkll  and 
flow  of  streams.  There  are,  without  doubt, 
many  systematic  observations  made  of  the 
height  of  water  in  storage  reservoirs  and 
ponds  used  for  city  water  supply  and  manu- 
fkcturing  purposes.  With  the  aid  of  a  few 
measurements  giving  the  form  and  length  of 
over-falls  of  dams,  and  the  dimensions  of 
pipes,  gates,  conduits,  and  race-ways,  these 
notes  could  be  made  available  for  the  infoi  ma- 
tion  desired.  The  Cemmittee  again  call  the 
attention  of  members  to  desirability  of  col- 
lecting and  forwarding  all  possible  statistica 
on  this  subject,  to  be  collated  and  put  in  use- 
ful shape.  If  the  observers  are  unable,  from 
want  of  time  or  other  reasons,  to  reduce  the 
notes,  the  original  observations,  if  preserved 
in  the  Society,  would  furnish  a  mass  of  infor- 
mation which  could  be  put  into  useful  form 
by  any  one  desirous  of  tising  it. 

With  a  view  to  arousing  more  interest  in 
the  matter,  the  Committee  have  prepared 
some  plain,  practical  suggestions  to  observers, 
which  are  offered  for  discussion  and  which  it 
is  proposed  to  issue  to  all  who  are  in  position 
to  secure  records  of  the  kind  desired. 


Apart  from  the  question  of  continuous 
records  of  flow,  it  is  very  desirable  to  have 
notes  of  the  maximum  and  minimum  dis- 
charge of  streams  of  known  water-shed.  The 
records  of  this  kind  are  scattered  through  re- 
ports  and  professional  Journals  which  are  not 
easily  accessible.  Members  are  requested  to 
furnish  any  memoranda  of  this  kind  to  the 
Committee  for  collation  and  publication. 
Notes  of  the  least  flow  and  of  the  dry  weather 
flow  of  streams  are  greatiy  needed,  the  term 
**  dry-weather  flow  "  meaning  the  mean  dis- 
cbarge daring  several  weeks  when  the  stream 
is  at  its  lowest,  and  usually,  though  not 
always,  including  the  period  of  24  or  48  hours 
of  least  discharge. 

There  is  probably  a  certain  ratio  existing 
between  the  area  and  the  least  flow  which  may 
be  expected,  depending  more  on  the  character 
of  the  water-shed  than  on  either  the  mean  or 
least  recorded  rain-fall. 

We  are  not  in  possessien  of  enough  records 
to  determine  this  ratio  with  any  accuracy. 

Such  notes  as  we  can  obtain  are  presented 
in  the  following  table,  the  publication  of 
which  may  induce  members  of  the  Society 
and  others  to  contribute  additional  memo- 
randa on  the  subject : 
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Wbile  a  knowledge  of  the  probable  least  die- 
charge  is  deairable  In  connection  with  ques- 
tions of  water  supply  and  water  power,  the 
greatest  probable  flood  discharge  of  streams  is 
important  to  be  known  in  connection  with  the 
designing  of  all  structures  over  or  in  flowing 
waters. 

Reliable  notes  on  this  subject  are  also  yery 
rare.  Seyeral  efforts  have  been  made  to  de- 
termine formulie  expressing  the  discharge 
in  terms  of  the  drainage  area,  but  without 
much  success. 

In  the  accompanying  table  a  number  of  ob- 
served maximum  discharges  of  American 
streams  are  arranged  according  to  size  of 
drainage  area.  Several  of  these  are  taken 
from  the  paper  by  J.  H.  Shedd  in  Transac- 
tions A.  8.  C.  E..  Yol.  IV.  p.  301,  but  with  the 
discharge  given  in  cubic  feet  per  second  per 
square  mile  of  area  instead  of  per  minute  per 
acre.  It  is  believed  that  the  number  of  in- 
stances of  extraordinary  freshets  can  be 
largely  increased  by  contributions  from  mem- 


hers  having  such  records  in  their  poseeaalon. 

In  remarkable  contrast  with  the  dischargees 
in  this  table  is  that  of  the  Seine  in  France,  in 
the  flood  of  March  17. 1876,  which  was  said  to 
be  the  greatest  since  1807,  and  in  which  the 
discharge  was  only  3.48  cubic  feet  per  second 
per  square  mile.  The  drainage  area  is  16  860 
square  miles.  (Annales  des  Fonts  et  Ohaus- 
s^es,  Yol.  Xin,  p.  435.) 

It  will  be  observed  that  all  of  the  siretms 
above  named  are  in  the  Northern  Atlantic 
States. 

It  is  an  interesting  subject  of  Inquiry 
whether  the  same  general  rule  will  apply  to 
the  maximum  and  minimum  discharge  of 
streams  in  this  region  and  those  in  the  South- 
em  Atlantic  Slope,  and  those  in  the  Missis- 
sippi Valley  and  on  the  Pacific  Slope.  Tbs 
Committee  request  memoranda  bearing  on 
thif  subject. 

J.  Jamss  R.  Gboes, 
(^airman. 


AWARD  OF  THE  NORMAN  MEDAL  AND  NORMAN  BOOK  PRIZE 
Foe  the  Tear  ending  August  1st,  1879. 


Competition  for  the  Norman  Medal  has  heretofore  been  restricted  to  papers 
offered  especially  for  that  purpose.  Under  the  new  CJode  of  Rules  adopted  by 
the  Board  of  Direction,  with  the  approval  of  the  donor  of  the  Medal  Fund, 
George  n.  Norman,  Member  and  Fellow  of  the  Society,  all-  the  original  papers 
presented  to  the  Society  by  members  of  any  class  during  the  year  ending  Augtist 
Ist,  1879,  have  been  submitted  to  a  Board  of  Censors,  designated  as  directed  by 
those  rules.  This  Board  for  the  past  year  was  composed  of  the  following  mem- 
bers of  the  Society :  E.  S.  Chesbrough.  Charles  Paine,  C.  Shaler  Smith.  The  Board 
reports  that  the  Norman  Medal  should  be  awarded  to  Edward  P.  North,  Member 
Am.  Soc.  Civ.  Eng.,  for  the  paper  "  The  Construction  and  Maintenance  of  Boadt." 
The  Norman  Prize  of  Books  to  Max  E.  Schmidt,  Member  Am.  Soc.  Civ.  Eng.,  for 
the  paper  "  Tlie  SoutJi  Pass  Jetties.^  The  Board  also  reports  that  several  of  the 
other  papers  presented  during  the  year  are  deserving  of  high  praise. 
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LIST      OF      MEMBERS. 

ADDITIONS. 

MEMBERS. 

Date  of  Election. 
Canfield,  Edward Assistant  Engineer,  N.  Y.,  L.  E.  & 

W.  R.  R.,  Mansion  House,  Buf- 
falo, N.  Y December  3,  1879. 

Harris,  Henrique  Chief  Engineer,  N.  Y.  &  Manhattan 

Beach    Railroad,    402    Sackett 

street,  Brooklyn,  N.  Y *•         ♦*     " 

LooMis,  Horace Assistant  Engineer,  Department  of 

Public  Works,  Room  ii>^   City 

Hajl,  New  York November  5,  1879. 

McKee,  Charles  H Assistant    Engineer,   Delaware    & 

Hudson     Canal    Co.,    Albany, 

N.  Y June  4,  1879. 

McKeown,  Thomas Chief     Engineer,     Marquette     & 

Mackinaw  R.  R.,  Detroit,  Mich. December  3,  1879. 

Mitchell,  Henry     Chief  of  Physical    Hydrography, 

U.  S.  Coast  Survey,  I  Ellis  street, 

Roxbury  Station,  Boston,  Mass. .    January  7,  1880 

Nichols,  Aurin  B Engineer  of  Railroads,  Department 

of  the  Interior,  Washington,  D.C.         **       **       ** 

Rockwell,  Samuel Civil  Engineer,  18  East  Fourteenth 

street.  New  York  City,  N.  Y.. .         **      •*      ** 

Strobel,  Charles  L .Principal  Assistant, Keystone  Bridge 

Co.,  Pittsburg,  Pa December  3,  1879. 


ASSOCIATE. 

Lawson,  Leonidas  M 92  Broadway,  New  York December  3,  1879. 


CHANGES  and  CORRECTIONS. 
MEMBERS. 

Billin,  Charles  E 4039  Locust  street,  Philadelphia,  Pa. 

Brown,  Charles  O Tunja,  United  States  of  Colombia. 

Buck,  Leffert  L 1632  Rhode  Island  avenue,  N.  W.,  Washington,  D.  C. 

Burden,  James  A 139  Fifth  avenue.  New  York  City,  N.  V. 
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DoRSEY,  Edward  B 6i  Broadway,  New  York  City,  N.  Y. 

Greene,  George  S 94  Chestnut  street,  Boston,  Mass. 

Katte,  Walter Chief  Engineer,  New  York  Elevated  Railroad,  6  Bow- 

ling  Green,  New  York  City,  N.  Y. 
Knapp,  Louis  H Deputy  City  Engineer,  410  Franklin  street,  Buffalo, 

N.  Y. 

MAqLEOD,  John ,  ..547  Second  street,  Louisville,  Ky. 

McDowell,  Nathan  M Alleghany  City,  Pa. 

Osgood,  Josesph  O Division  Engineer,  N.  M.  &  S.  P.  R.  R.  Care  of  A.  A. 

Robinson,  Esq.,  Chief  Engineer,  Pueblo,  Colorado. 
Rich.\rdson,  Henry  B.  . .   .Assistant    Engineer,   Board    of  State  Engineers,  St. 

Joseph,  Tensas  Parish,  La. 
Stauffer,  D.  McN Contractor's  Office,  Dorchester  Bay  Tunnel,  Boston,' 

Mass. 
TALCorr,  Cook Chief  Engineer,  Astoria  &  Winnemucca'Railniad,  P.O. 

Box  446,  Portland,  Oregon. 
Walling,  Henry  F Eaton,  Preble  Co.,  Ohio. 


FELLOW. 

Oilman,  Charleys.  C President  Hawkeye  Telegraph  Co.,  Eldora,  Iowa. 


death. 

Edge,  George  W Elected  member  March  4lh,  1874.     Died  January  ist, 

1880. 
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A  FINE  IS  INCURRED  IF  THIS  BOOK  IS 
NOT  RETURNED  TO  THE  LIBRARY  ON 
OR  BEFORE  THE  LAST  DATE  STAMPED 
BELOW. 
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